RESOLUTION Na. _S540

RESOLUTION OF THE BOARD OF DIRECTORS
OF THE PUGET SOUND AIR POLLUTION
CONTROL AGENCY ADOPTING MODIFIED
PARTICULATE SOURCE TEST PROCEDURES

WHEREAS, Regulation I Section 9.09(f) requires procedures
for source sampling performed in connection with standards of
Regulation I and II for particulate and gases to be done using
current Envirommental Protectionm Agency requirements or procedures
and definicions adopted by the Board; and

WHEREAS, to conform to current safe and less toxic chemical
storage, the particulate measurement procedures currently used
by the Agency have been proposed for modification; and

WHERSAS, the Expanded Advisory Council reviewed and approved
sald socurce test laboratory procedure modificatiomns; and

WHEREAS, a publiﬁ hearing was held by the Puget Sound Air
Pollution Control Agency Board of Directors on August 11, 1983,
to allow public input and critique on the propesal; and

WHEREAS, the Board deems it necessary to adopt said medifi-
cation to source test procedures; now therefore,

BE IT RESOLVED BY THE BOARD OF PUGET SCUND AIR PCLLUTION
CONTROL AGENCY:

The Beocard of Directors does hereby adopt the modifications
to the source test procedures, a copy of which is attached hereto
and made a part hereof.

PASSED AND APPROVED by the Board of Directors of the Puget
Sound Air Pollution Control Agency held this B day of
August, 1983.

PUGET SOUND AIR POLLUTION CONTROL AGENCY

BYM@'

Attest:

Trdltdl.

“ALT Pollucion'Conctrol Officer

Approved as to form:

e

Agency Atcorney

00O OO
627071
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Proposed Revised PSAPCA

Particulate Source Test Procedﬁres

Engineefing Division .

Puget Sound Air Pollution Control Agency
200 West Mercer Street, Rocm 205
| " P.0. Box 9863
Seattle, Washington 98109

June 9, 1983
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T. Procedures for Particularte Source Sampling

II. Procedure for Determining Particulate Matter.in the Impinger

Catch (Back Hal?f)

A, except that the back half catch shall be included as par-

ticulate matter. The back half weight is the sum of the
impinger catch (organic and inorganic) and the back half
acetone rinse weights,

A. Sample Recovery of the Back Half

1. Purging

Whenever SO; interference is suspected, purge the

impingers immediately after the test run is complete

with N, or clean air for a minimm of one-half the

sample volume.

2. Impinger Liquid

Measure the volume of water collected in all impingers

and place the water from the first three impingers

in a container. Thoroughly rinse all sample-exposed
surfaces between the filter and fourth impinger with

water and place in above container.

3. Acetone Rinse .

Thoroughly rinse all sample-exposed surfaces between

the filter and the fourth impinger with acetcne and

Place the washings in a tared beaker to dry.

B. Analysis of the Back Half

1. Impinger Liquid Exrraction

a. Add 50-100 m2 of dichloromethane to the impinger

liquid.

b. Spin for at least ten minutes.

AGCS2M001561



C.

c. Pour the liquid into a separatory funnel and
drain the organic phase into a tared beaker
(organic fraction). '

d. Drain che remaining liquid into a beaker and
repeat Steps a, b, and ¢. Perform the extrac-
tion several times with fresh dichloromethane
until the organic fraction is clear. Keep each
organic extraction in a separate beaker.

e. Following the last extraction, drain the remain-
ing liquid from the separatory funnel into a
tared beaker (inorganic fraction).

f. Allow the organic fraction beakers to dry under
a hood at room temperature.

g. Evaporate the inorganic fraction in such a manner
that the beaker contents do not become exposed
to temperatures greater then 212°F.

h. Dry weighed beakers containing a sample of the
acetone, dichloromethane and a sample of distilled
deionized water to check for blank weight,

i. Desiccate organic, inorganic and blank beakers
" for at least 24 hours at room temperature in a
disiccator containing silica gel. Weigh to a
constant weight and report the results to the
nearest 0.1 mg. Constant weight is defined in

Section 4.3 of Method 5.

2. Back Half Acetone Rinse
a. Dry the acetone rinse in a hood at room tempera-
ture. .
b. Desiccaﬁe and weigh the beaker to constant weight
and record.
Reagents
1. Water
Use distilled deionized water in the impingers and
to rinse all glassware.
2. Acetocne
Use reagent grade, < 0.001 percent residue in glass
bottles.
3. Dichloromethane

Uée reagent grade, 0.001 percent residue in glass

botcles.

IA
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Revised July 12, 1990

STATE OF WASHINGTON DEPARTMENT OF ECOLOGY
SCURCZ TEIST METEOD 9A

VISUAL DETESMTNATION OF OPACITY FOR A THREE MINUTE STANDARD

Principle

The opacity of emissions from stationazy scurces is detarmined
visually by a qualifiad obsarvar.

Procadira

The obsarver musc be certified in acesrdanca with the provisions of
Section 3 of 40 CFR Pazt 60, Appendix A, Method 9, as in eZfacc on
July 1, 1990, which ars hereby adopred by reference.

Tha qualified ocbserver shall scand ac a2 distance sufficienr g3
provide 3 clear view of the emissions with the sun oriezcad in tha
140° saczor o his back. Comsissentc wich mainzaining ctha above
requiremsnc, the cbserver shall, as muchk as possible, make hig
cbservacions from a posizion sueh thac his lize of vision is
approxizacely perpendicular ta the plume.direczion, and when
absexving opacicy of emissions from rectangular cuclecs (e.g., roof
monitaTs, open baghouses, nomcircular stacks), approximacaly
perpendicular to che lenger axis of the outlat. The cbserver’s
line of sight should nmet include mors than one plme a: a cime when
mulciple stacks ara {xvolved, and iz any case, the cbsezver should
make his obsarvacions with his line of sight perpendicular ca the

- longsr axis of such a sac of muleiple stacks (e.g., szub scacks on

baghouses).

The obsarver shall record the name of the planc, emission locacionm,

type of facilicy, obsarver’s name and affiliaticn, and the daca on
a field daca sheec. The time, escimaced discancs o the emissionm
locacicn, approximace wind direccion, estizated wind speed,
descriptlon of the sky condition (prasenca and color of clouds),
and plume bdackgzound are recorded en a £lsld data sheet ac the rcigae
opacicty readings are {niziacad and completad. .

The observer should make ncta of the ampienc ralacive humidicy,
amblenc TemperatuTe, the point iz the plume that the observations
vers macde, tle estizatad depch of cthe pluze at the poinc of
cbservacion, and the calor and ccrdiction of the plume. I: is alse
helpful 1f pictures ol the pluze ave taken.
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Visual Detarmination of Opacicy for a Three Minute Scandard

- Ecology Sour:a Test Method 9A

" Revised July 12, 1990 . .
. 2333 2 .

Opacity observations shall be made ac the point of greatesc opaci:y
in the portion of the plume whera condensed water vapor {s nmoc
present. The observer shall not look continuously at the plume,
but inscead shall observe the plume momentarily az 15-second.
inctervals.

When condensed watar vaper is presenc within the plume as it
emerzes from the emission outlet, cpacity ebservations shall be
made beyoud the point in the plume ac which condensad water vaper
{s no louger visible.

When wacar vaper in the plume condenses and becozes visible at a
distines distancs from the emissicn outlet, tle cpacity of

enissicns should be evaluzzed ac the emission ocutlet pricr ts the
condensation of water vapor amd the formation of the staam plume.

Opacicty obsarvaticns shall be racorded to t2e nearest 5 percent at
15-second incervals on an observatiomal recsTd sheet. Each
memencary observation recarded shall be deemed &3 raprasenc the
avezage opacity of emissions for a 15-second pericd.

engTvgii

The opacity of the plume f{s detarmined by individual visual
observaticns. Opacity shall be reperted as the range of values
observed during a specified time pericd, 8ot £ exceed 60
consecutiva minucas. The opacicy standard is excseded L. thera aze

mors than 12 cbservacioms, during any counsecutive 60-minuts period,
for which am opacisy greatar than the sctandard is zec:‘ded.

Eefe;queg
Federal Regiscaz, Vol. 36, No. 247, page 24895, Dec. 23, 1971.

*Critaria for Smoks and Opacity Training Scheol 1370-1971" Gragon-

- Washington Alr Quality Commictae.

"Guidelines faor Evaluaczion of Visible Emissioms” 74 340/1-75-0Q7.
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Monitoring Systems

Fr_eparud by

Jamaz W, Poaler
CEM/Enginesring Division
Entropy Envinonmaentglists, Ine.
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OISCLAINER

This material haa been fanded whally o in part by the Tnitsd States
Bovironmental Protaction Agency under CopkrAact 5a=-02=3961 o BEoxtrogmy
Boviroomentalisga, Ine, It has been gublact £o the Agency's pear and
administrative raview, and it has bean approved fox puhliicatlon aa en EFA

Ascument. Mepricn of trada names or commercial products does not conatlitute
 endorassaent or recommandation for nse.”

.......
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1.4 INTRODIRCHION

Thisa rapdért presents recommended guality assurance (QR] procedurss for
opacity continuous emipzion ménltoring systems [CEMZ'a) installad at electrig
utility Bteam generatloo atatliona. Tha recopmended proceduras are baged on
axperievnce and information gained from the Opaginy CEMR FPllot Brojact that was
conducted in Mlsscari. &s part of this project, QA procedures for opacity
CEMS's wera devslopad, implemented, and evaluated during aoproximately ane-jyear
of Field atudy. '

Tha F£iald study included apacity CEMS's installed on aix coal-fired
#lactric yrility genarating unlts located at four gensvrating atatlons, each of
whnich ig owned by & different vtility company. The sourcas lneluded in this
study wazr® s2lasted ta be rapresentative of a wide range of mobltering
applications and copditiona, and wera equipuad with contemporary eopaclty
meonitoring instrumeptation prowided by the three major CEMS manufacturecss.
Derailad descriptionas of the sources, oracity CEMS's, and 0k pracedures that
were avaluated doring the project are includesd in "Evaluation of Opacity CEMS
Rallabillity and g Procadures, ™ CEMS Pilot Projaect Repott, Marnch 1934.

Tha racomdanded (A proceduras contalesd Lln this report azae intended to
provida a aimplé, cost-effactive approach to the devsloprent and imslementarion
of spmairy CEME QA plans. The recoumendaed approach allows for much flexihility
in the aslectiot of monitor- and sourus-spacific procadurss, the axtabllshoant
of QA rontrol limits, and the organizetion of the qgualiky agsurance elementa.
Bacanga af thae flaxibility retalned in the recommended pracedurea, sourca
personnal may use them to develop a Qi plan that most effsctivaly wmewts thelr
specific neada. Tha¥, ne attempt has been made to determine or define the
minimally asowpiikle (a procedunres or ragquirements.

Bection 2.0 of thia yveport eutlinea the major slements of a O plan:
(1} daily QR cheoks, (2] perlodic Q3 chacks and preventive maintenance,
{3} ecorrective actiovn pracadures, and (4] accuracy checks. Frocedurws that may
bs included are idantifiad and demcribed for «ach of the four elements.
Recommendations regarding the appropriate proceduras for an initial QA plan are
alae provided. gection 1.0 geseribes briefly tha srganization and interaction
of the elements of the O plan- Section 4.0 pregents an aporcach that may he
upsed for tha lbplamestatistt and revision of the Ja plan to cptimize ira
uzafuliiess and cast-effectivenasn, Secticn 5.0 prevides compunts ragacding
gonsidarations affscting the ssdignuent of the wvarimos QR responaihiticics st a
particmlar plant. Example (i procedures developad dutring tha apacity CEME
Fllot Project gre included in Appendix A and example OR data summaries are
included in Appandlx B,
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2.0 ELEMENTS OF AH CPACITY CEMS Gh FLAW

Thia asctlan describes each of the major tlemants of an opacicy CEMS Q&
Plan. These elements lnelnda: (1} daily Qa checks: (2) periodic QA chacks and
prevrantlve malatenance; (3) correctlve ackion procadurds; and (43 accuvacy
checks. The follawing discussiopne degoribe the natupe and types of activities
that may ba incloded in wach of thwese elementa,. The interacticon and
organizatlon nf the above elements are degcriBed in Sectiogn 2.0 of this report.

2.1 DAILY Qa CRECKS

Bally Qi ctheck proceduresg for opaclky CEMS's should be developed 2nd
leplementsd to Allow for the ldentification of monitocing problems and, thue,
for the timely inttiakion of corrective acticn. #deguate dally O cheok
prozedures can be pexloarmed frem the mopitor control enit/data recerding
locaklon in vittually all cases. The daily check procedurss should reaquirs
only a few minctes pear ddy to complete for aach monitoring system, and can ha
periormed by pessonnel who ara not thoroughly Famlliav with the technical
datzila of the opaclty menleoring instrmmentatian,

The daily On shecks may include the followlng:

1. Zern and 8pan Chacks - Opacity monitoring ragulatiaons raquire that -
checks of the zere {or low level] and apan drift We petfurned at least
unce daily. {Adjustments to the memitoring aystem ate vequired when
tha zero or span drift exceed spacified limits.) Daily zero and apan
checks shoold be lacluded 1n all opaclity CEMS QL pland. since thase
chacka are required by kthe applicable remqulations, and hecadvss thay
provide an ovarall indicatlon of the parformance (i.e., accuracy sad
pracinslon) of virtually the entira monltariog systam.

The dally chack procadures should contain a writkem procedore faor
parforming the zero and span checka. Thia procsdure shovld indicate
that the daterminaticna of zerc and span drilt be bazed on the
wmeasurements displayed by the parmanent data recording system that ia
aged 33 the basla fur preparation of quarterly reporta. The zerd and
span drifr charck procadure should also epacify the oriteria that are
tsud to datermine when mdjustmenta to the €33 will ba performed.

2. Fault Indicatora ~ Tirtually all ¢ontesporary opdcity CEMS's
lncorparzte Fanlt ladicators in the momiteor eomersl onit. When
activated, the fault indicaters wern of mondtor malfunetlons andfor
operating conditiens that wmay atfeck the guality of the manltoxing
data. The numbar and type af fanlt indicatnrs are monitsr-specifls and
vary both between mopnlbay manofacturscs and, in some cames, amang tha
diftarant wodela provided by tha same manufactursr.

For cpaclity CBMS's aqoipped with numputurizud data rucufﬂing BYBEEmS,
the Aaftwars may be dealgned to provide flagy and/or error measaggs in
the oomputer priatout ks weon of problems with the sonitocing systen.
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Theas megaages should be considared equivalent to the faglt indicatora
incorporated in the monlter conkrol anit.

It 13 strongly recommendsd that A sheck of all availabla faule
ipdicaters and/or errol messages in computer printouts be included in
tha dally Oa check procedurss. .

3. Auxiliary Meaitor Performance Facamabers = Some opaalty CEMS's provida
samy 2ccess to ipportant monltor perforgiance paraowters, ek ag
raference currant valuss oF Ierc compansation lavels, ar the moniter -
eoptrol unit. Tnclusgisn of chacks of thase parameters in the dzily QA
check procedurss allows data to be complled that ¢an be used to assess
bath (a] the stability of these patamaters and {b} whether the fault
indicators for the sAme parammters are opsrating reliably. It is
recommanded that cheacks of thesa monitor paxformance parameters b4
jncluded in tha initdal dailly check procedsgres and that the frequency
of chacking thesa paramsters ha subsecpantly mdjuated bagad ou the
obesrved mopltor performancs.

4. Muxiliary Date Recorging/pata Display Devices - Many opacity CEMI'm uae
s compoterized data recording system or data loggwy as the primary data
racarding system. Moat of thega CEMSTe are alac aguipped with atrip
chart rocorders that ssrve either as bagk-up data racoyders or aa
amalog data display devices £or use by the beller gperators. Io
additicn, the copaclty CEXS combiol Tnit ugwally includea ailthwr an
analog or a dlgital panal Teteyr. At aome BOUTCE3, mesurecgants that
azw used to assess monitor performance acre cbtained from the panal
petar. Theraforw, At thessa agorses kEhw accuracy of the pamel meteT cin
affact the sccuracy of the opacity CEMS data.

Checks of auxiliary recorders and/or data display dwvlsss are lmportant
14 thosa caseg whezw (1) back-up recording devices are ugad durineg
malfuneticma of the primary data racoceddng aystem, or [2) the acouracy
of panal meter readings can affect elther the datartinatlen af the pead
for adjustment of the ¢Em3 calibwraticm ¢r the securacy of the CEMES
data. Checks of tha auxiliary data recording/data diaplay deviges caa
b ncoomplizhed hy either {1} expanding the daily =zero 2nd span chack
procedures to include svaloatiom f tha responoas of the aupxiliary
davices in addition to the respopses of the primery data racerdsr, or
(2] cottpariscn of alaultaneous weasorsmanti provided by the pearmanawnt
data recordezr asd the anxiliary device. It is racormended that auch
checka ba incloded in thw dally GR check procedoces untll sufflciant
data are obtzined to justify less fraquent checks. Altermarivaly,
these checks ¢ouald ke pezformad only an those oocaglona when data from
awmiliaxy data recording/data diaplay devicea ars actually need.

Decislong ragacding which of the above pavameters shocid be included in
dally QA chacks depend on many swnltor- and searce-spacific factord. hRmeng the
angt jmportant Tastors o comalder are: (1} the dzalgn and gperational fsatnraa
of tha spacific opacity monleaz, (2) the data racozding/data display devicas
aged in the opacity CEMA*a, (3] hlatorieal sonltor performance and pravicusly
anccuntazed prablemg, and {4] zero and span drift adjustment proceduras,
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AlLthough an atiempt shauld ba made to choosa the best paramaters for ehe daily
@haska at the outset, periodic rwriew snd revisions of the Qb plan [dee Segtion
4.0} will allew for cthe 1nqluaion of additional paramaters and/forf Eor cha
dxlerlion of unnecedsary chacks relative to the imitially established datly A
cheql pracadurms.

Ar moat electrle utllity generating starions, a masbex of peopla will he
invoived in the performance of the daily Qp clecks. Therefors, 1t 15 extramely
impactant that eledr, somcise writtan pracedurea be devalopad for the cdatly Of
checks ro angure that all involved perscoonel will parform them 4n 4 conalatent
mannar. It la racommended that a one-page daily leg be develoged for racoralag
of the pnecessary daca. Tha daily lug can be formatted in a mannar that (1)}
mipimizes the pecording burden, (2} encourages the consistant recording of
data, and (31 clsarly delineates the accaptaace ¢ritaria fox the daily chacks
and whether corractive ackion ia nacassayy. IB i atrongly recommanded that
the dally leg raguira cthe person performing the daily check to sign o inicial
tha log gkaest. Examples of detailed inscructicns for daily €hecks and dally
log sheats for geveral opacity monitoring systems ars igsluded )n Aspendix a of
thig report. '

If only & emall nawhsr of paaple {i.s., one or twy] perform all of the
dally O& chesks, or aftar all pexscanel involved in the daily QR chacks bave
becoma completely familiar with the data racozding procadures mad criteria for
initiating corrective action, it may be poseible to gliminate the fally log and
inatwad subatitute z control chert or condanaed log. Such a regord kesping
prucadure would allow for sommazrizing all datz Ircm the daily shecks during 2
one-month pericd on a single leg sheot., [Examples of such gummaries are
- included in Appendix B of this peport.} It is empnasized thab the use of a
summatry log or cootxel chart will reduce the volune of paps: racordg and will
facilitate periodic raview of the data; however, in MOSt casas auch a log 13
oot as wffective as a 4ally log sheet in requiring conslatent recoraing of data
gz ensuring the lnitiation of correcriva actlon when &pplicabla gontral limibg
ara axcewded. . .

2.2 FPERIODIC gp CHECKS/PREVENWFIVE MATNCEWANCE

Tha parivdic pA procedures provide for checks of monltoring syats
components and nparational itaces that are unfeasibla, impractical, ar
uphesesgary oo a daily hasie. Thesa proveduras include acsivibies that are
ouly NecesEary on a scii~freduent baais la.g., weekly, monthly, ot guarterly,
atc.}, and include cheaks of the instromentatian at both the actual mondtaring
lasaticn and the conttol unit/data peedsding location. The periadic ga chacka
ahould be desgignad to 1dentify davelaplng oo exisclng problesd Wich the opacity
CEIMS that cagnot he dstactad in tha dally chacks. The periadic Qh phocedurss
ahould alse incorpoxats preventiva or roptina maigtenance praocadursd Lor the
opacicy CBMS. Tha nature of the periodic Qh procedures Taquired thar peraonnal
whe are familiar with the cperatton, majatenance, snd salibration of the
opacity CSMS perform thess mctivities. The tima required to periorm a perlodic
LA check typilcally zanges from 2 eo 2 houryd. The tiae Taguizwd Dy be
significantty affected by the Afflcylty of the accass T4 Eha monitagioy
Locatian, the avallability of communications between the monitoring location
and the eonacral untt Loeakion, and the complexlty of the monitoring aystem
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Tha periedic Q& procedares may include the following:

Ta Trangmlssameter Optical Alignment - The aoptical alignment af kha
tranacaiver and reflastsl companents is & critical factor in
obtainlng accuzate effluant ocpacity massuramests. Vittually ali
contempurary opacity CENS's provide an optical alignment aight fox
determining whether the bransmissometer corponenks are properly
aligned. :

it it reccmmended that a check of the optical alicgument and the
recording of the aliqnmé%t status be incleded in the pericdic QM
check profediras. .

Z. Duztﬁhctumulatiqn pp Ontlcal Surfarces — The periodic QL precedurss
shooid ipcl@de some means Por aatimabing the smouwat of partigulate
{in tarms of apparest opacity] that has accumulatad on tha exposed
aptical amurfacss of the transmissomster, and ehoold &liaa provide far
cleaning of the aptlcal surfaces. A simple method of accomplishing
hoth of thass phjectives ig o rscord the sffluent cpacity
Desgurementa, claan the transcaiver windew, aod again racard the
affluant opacity measuraments. The procedure Lz then repeated foz
the raflaoctor window. The Alfferance herwean the effluant opseity
mazgurements hafors and aftar cleanping of tach window provides a
rough estimate of the quantity of dust deposited on each window,
However, ths walidity of such decarminatiena may be affactad bw
fluctuationg in the actoal affiusnt epacity while the “bwfors” and -
Pafrar” measurement= i¥e being made. IExperisnce has ghown that the
sugiested procadurs provides adequate rasults at scorces whers
significant levels of dust secumslation are encountered {il.e..
> 4% gpaciky) and where the affluoent opacity is relatively constant
for at least short periods of time. Ar sources whezs the levela of
dust acewmilatlon are small (l.e., ¢ 2% opacity) and where effluwent
opaclity fluctunations are relatively large, use of the auggeatad
prosedure often produces erroneocs results. Ia thess casss, the
optigal swrfaces ahould he ¢leanad; howéyer. tha guantificetlon of
dust accumlation can eirher ba amizted or attempted using an
alternata approach. ¥For example, referenca to the changes in the
z#re sompensation level or tha zero check response before and afuer
claaning will pravide a rough astimare of the gquantity of dust
depositsd co the transcelver optics for some opacity CEMS's.

3. Buxiliazry Monitor Perforpance Parameters ~ For aoat opacity CEMR'a,
periodic chucks of a few czitical opsrating paramecars can be very
halpful in tha fdentification of develaping or mxiating meonitor
problemg. The nature and typa of sach chacks 1a inherantly dependent
on tha deslgn and operational features of tha specific opacity
wonitar. Examplas af critical monitor parformanca paramaters incluyde
[a} operational status of the automatic galn coatrel cireule for ISI
AMA&1 monltors, (b)) lamp wefarance voltage £0f Rynatran Model 1100
opazity moniters, and {o} rwsponge to the gimilated zere apacity
conditicn pyavided by the calihration teat kit (L.e., audit dewvica)
for Contravas Model 400 apacity monligrs.
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It is recepwanded that checlts of cwriticel monlbor operating parame
etars surh as thopke mantiewnsd abowe and those identified by tha
monieor mapufacturer be lncludsd in the perigdic QA check prace—
duras. It is alaog Tecommeaded that checks of important monitar
parformance parazeters such as those deserilbed in Sectisn 2.1, Toem 3
abowe {i.s., roference cuzrent valuyeg and zero competsatlon Llevels)
ba included in the periadic Q& checks Lif they are nok included in Ehe
daily Qa chacksa.

Auxdliary Data Recording/Data Diasplay Davices — In addition to the
amxillaty data racnrding devices and <ontrsl unlt panel materg

‘describad in Sectisn 2.1, Item 4 abova, many wvpaclhiy monitors ara

egulspad with alactrenle test metsrs at the transcalver location
which may be uiad Lo 294cs3 tha nasd Cor Adiuatoents ar ag 2
rafepence when adjustmenta are mads. I: 15 recpgnized thae ar many
power plants, inatrument tachaiclapng lgnorz thase test meters, and
instead use digitsl voltmetars to ohbaln more accurate and pracige
elactronic meapurements than are pravided bv the installsd maters.
Chacks of installed test meters may be performed by either {a) com
paring the mefer respaneEas for zace aad gpan checks of tha ocpaclty
CEMS to the permanent data racorday respanses, or (b} comparing tha
met&r respangde ko tha rasponsas of an exrernal measurement devics
{i.a., calibrated &igital voltmater}.

It 1s recoomended that the periadic QA progsdures lnclode chacks of
al)l slectrorlc daka display devices (i.#., control unit panel metars
apdfar test mekars at the ttansseiver laratiaon) whicl azs uzaed by
gtarion parsonnel t4 Assess monltor perforaanca. Ik is alse.
recommandad that chacks of all auxiliary data recording davices
(8.5, strip chart rasordera For opaelty CEME'4 egulpped with
compiiterized daka acguiaition aystems or data loggers) he {nciypded Ln
tha perigdic QA proceduras.

 Purge Air System/Shutters = All cpacimy CEMZ'a are aquipped with

purge alr aystemy that are designed to pravids 2 flow of highly
filrerad ambient alr acroas the expoaed optlcal suxfaces gf the
tzanmnd ssomwter to pinimize contaminatliean of these optloal seazrfaces

by partliculate in the effluent stremm, Gome opacity CEMS's azrs also

eqalpped with shutter systems which closa in the event of fallure of
tha purge air system. When oparating propazly, the shuttars do not
obstryuct the tragsmissometar light beam while the purge alr system is
cparating, and they closa whan the purgae alr zysten ptovides
ipsufficisnt alzr flow to pootect the opeisal surfacas. Typlcal
failurea of the parge alr systam and shuttwr devices includa: (a)
plugying of alr filtexs, (b) leaks in the porge air ayatem supply
hogexs, (o} £aillurs of the ajir flow pemsor to detact issufficiant
purge air flow, [d} partlal or complate closura of the shuttara when
the purge alr aysten is working properly, and le) Fallure of tha
shutters to clogs when the purga alx system iz inoparative. Fellura
of tha purge air system ar shotter devices may rasult in costly
damage to the transmisscmeter seompensnts, lossg of dita, or a high
hiax in all eifloent apacity medsuremanta dpa £o dugt accumulation on
tha sxposed optical sorfaces.
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1t ia recommended that the pariadic Qh check procedaras laclude a
wisual inepection of the purde alr aysten filtera and supply hosea;
and checks that the shutters do pot phetruct the transmizsomater
1ight beam during normal eperaticn and that they close when tha purgs
alr flow rata i3 inadeguata.

G pPreventive Maintemance — Preventive oz routine maintensncsa pracedires
are typically mpacifisd by the monifar manwfacturer ln the operakaz's
manial for tha manitor., Theas pracsdurwd upsually inciode raplicement
af messurensnt lamps, fault laop bulbs, purge-alz Eilrerz, and
Jeglccant cartridges. MNonitor manafacturers typdcally specify either
a fragquency for raplacing sipandablia meterlals oF criteria forc
datezmining when such componanks ouat be peplaced. Cpaeraticmal
axperionce with the opacicy monlier may tndicate other malntesanca
sctivities that should ke performsd pariodically, such as the removal
of acoumlated material from the trapemisgometer flanges or aampling
ports. Othar preventive or youtine malntenance activities are
necessary to mainkaln data racording equipment in proper workiag |
ordar, In additica to the malntenance prac=icwa spacified by the
data racorder wander, ¢ommon $ensd requires {a) ratzonable cleaning '
uf data recording daviees, {b] heckd and/or replacement of chart =

" pasordar inking supplies oI printer ribbona, and (o} replacemant of
paper supplisa AX necadiaTy. :

Tt 15 recommended that preventlye o routine miintanance activitiss
For tha opaclty monitor alther spacified by the monitor manufacturer
gr daveloped based an aparationzl axperionce be lnsorporated into the
periodic gh pracadures. This approach will aensere that thess
activities are performed at the same tima ather checka of monditor
pparational atatua are parformed, and will thesefars minimizw
addsitionzl fripa to the monltoring location. To the extant that
routine maintenance activities of the data recording egulpment ara
not inglonded 1o thae daily Qb checka, it 1y recommendsd that thena
actipitiaes alasg be Incladad in the pericdic QA procedures in ordss to
avoid unnecessary CEHE downtlms-

Decigions ragarding the enact procsduresd rhat shonld bha iacluded in the
pariodic QA procedgras depand oR mopitor= and ssurce-specific facters. In
additien, the appropriate fregoency for parfoxming the pazriaedic QA procedures
1z acurge-specific. Chovilng an apprupriaks frequency ceguras balancing
ctmcerna regarding data quality agalnst tha amoutt of tilme and effort yequired
to perform tha checks. Importane factars ta copsider in thia dsclaion mre
{1} the raliabllity of previous mondtar oparation and {2) tha difficalty
azgociated with accass to the mepltoring location. MOT example, at sourcesn
whers chromls mopiter operaticnal problems have Leen sncoyntazed and where
accass to tha menitoring location 1s samy, 1t DAY ba approprlate to conduct
periaodlo QA checks every two waeks, at leaat initially. ¥n contraat, at
soorces whars the cpaclty CEME haa operated reliably and whéers accsia te tha
monitoring location la difficult, it say bm sufficient to conduct perladice QA
chacks only once avery threa of Foox manthsa .
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If no previous monitor cperatianal experience ie availabla upon which ta
baga a dezigion, ie 15 rersoemendsd that the periodic QA chacka Be parforied on
a momthly pasis daring the laitla) pexiod of the Gh plan isplementation.
Petlodic review af the QA data and correapconding ravisions == the QR plan {a=
described in Saction 4.0} will allow for appropriate ravision of the frequancy
of (A checka, aa well as for the inclusion of additisnal checks and dealstion of
qnneacaagaly procadures based op actual monlitor performanca,

Aa with the daily QA chaecks, it is recommanded that conciss, clearly
written procedures should be developed for performing the periodic QR checks to
ensuras that all invoived peraonnel perfarm the shscks in the aane manner, amd
to ansure that corrective actisn i3 initiared when tontrol limits are
adcawded. In addition, it ia strangly recommeanded that a perlodic ga log be
devaloped and complated for each parladic Qgr check to praovide x record for
assnasing monlboar performance. Paricodic QX check logs can be duvaeloped that
{a} minimize the data recooding burdms, (b) encourage conaistent data recopding
practices, and (@) clearly indicate whan cootral limits are axceeded, and thus
when correctlve actlon ia necesgary, Example periedlc ga checl prossdures and
log sheets for several opacity CEMS's awe lncluded in Appendix A of this
IEpart.

4.1 CORRECTIVE HCTICH PROCECURES

control Limfts moxt ke establlished for virtwally all of the paramaters .
included in elther the daily QR check procsduxss or periodic oA check
pracedures. {Sontrel limitz are not racesaary for parametears or meaguremants
recorded foxr lnformaticnal puypeses oply.) thenever tha concrel limita are
excaadaed, corrective action activities should he fmltiatad in order to rasclve
the problem with the cpacity CEMS. Corzactive action mey alsa be loitiated as
a result of accuracy checks performed by aguroe perzonnel or performance auditg
cundoctad by the control mgency. In gensral, corrective action procedures and
corrasponding records should provide documntation of what was wrong with the
CIMS, wilat wag doune £t correct the problem, and performance check results that
demcnatrate thet the praoblem wag actunlly reaclwvad.

Claazly, corrective acticn proceduras Arm €74t mors Mondtor- and source~
Bpycific than are the dally and/ov peziodic QA check proswdures. To & larga
axtent, tha correctiva zctlaon procedorss are contafned in tha mamftse
apazritor’s manual within applicable sact{ions that desc=ibe procedurey fnr
lostrument {a} atarc-up, (b) calibratiom, () tfouble-ghooting, and {d)
repairz/maintenanca. (Thesa procedures can be incorporatsd incs the QR plan.
simply by reference o the operator's manual.) The correctlve zotion
procaduras should stress "hefora™ sod "aftar”™ measuramasgts of appropriate
parametere in order ko provide a bagis for assessment of tha impact of repalen
xnd/or edjustmants on fault indicatora, zexo snd span chack responses, aud
monltar calibration. Ip addition, the corrective actinn proceduraz ahould
lodicate the nesd for only the measuranants, adjestments, and repalra far thoge
grmponentd or subsaystems of the gpacity CEMS necessary to ratarn the gntiva
opaclty CEMS ta operaticn within tha applivabls controcl limfita. FPor example,
if a zero offeat develops betwean tha control unit and etrip charkt racordar (g3
irdicated by the daily Or cheek], all that would ba neceasacy is (a) recuiding
wl the pre-adjustmect zers end span ragonses, {b) adjustment of the chare
recorder calibration, () a Pinal zero and apan drift check that shicwsd tha
proper raspooaes for the chart oecorder and agrasmant batwean the oontrol

AGCS2M001575



unit and chart recorder Ie3pomISs. In conrrast, faklece of &R impartant
elactronlec companent 1n the kyanacsiver might raqulre a covpleta recalibration
of the cpaclty monitsx, jncluding an off-stack, ¢lear path chack (L.a., zerc

alignment) .

Yt i racommanded that a corrective action log De devaloped and that it e
appropriakely completad ¢n wash seganion that repalrs or adlustmenta ara mada.
A correstive actlon lag gatisfiss the regulatory requirement for wajintalning
racords of all GEMS adjustmentd and/or zepairs, and also provides a very useful
bazlsg for evalmating the effectivenasa of repairs and adjuvatpanta and for
Sdentifying chronic wmemitor problems. Hotes reccrded by the paracn pexfozming
the repaira are pethaps Bo3t upefnl, previded that they can be wwklerstocd by
the other peracnnal who make repaira and adjustments +z the menitoring system.
a+ a piplmam, it 18 racammanded that the eorrective actlon lag provide for
racerding of the sane parimeteéss thar are included in the dadly and pariodic QR
chacka both befora amd afftax adjustmentta AYE completed, Exymples of corrwetlvd
action loys for asveral cpacity CEMS's are included in Appendii R of this

rugorh.

2.4 ACGCURACY CHECKS

A used hera, accuracy chacks refer £ sither {a] an co-stack performance '
audit, or [b} an cif-stack (oI clasr path} zero alignment and walibration
chack. Thesa dcourady checka #re briefly describec below. .

. d.;'t Parforpance Aundils .

Parformance audits of an installed opacity CEMS may be crmductad by elthar
yource personpel or the control Rgendy to asgass the operptional atatua cf tha
epacity CEME and the RocUricy and practsion of the opacity WGANUYWIGNES
ralativa to the pisalatsd zero condition provided by the zaro chagk davica.
farforman=a audits do net guastify tha absclute accuracy of the opacity
measuremantl. ) )

Performancs audit proceduces Lor mamy contemporary opacity CEXS"s azw
contained in "Performance Rudlt Procsdured fur Opacity Monitora®™ (ERA Yo.
340/1=-53,/010). Rdditicnal information and sugguwstions fox modifleaticny w0 tha
abova referanced procedules ara contataed in "Opacliy CEMS fndit Frocadurd
auidalines.™ Opacity CEME Pilot Froject Draft Repart, Mazch 1995, '

In eggance, vittvally all of tha checks inuludad in the raferencad mulit
procedura docyments stwuld be inclnded in sithay the daily or paricdic D4
checks degczibed in Sections 2.7 ard 2.2 of this report, except for the
palibration error chedk. In gemeral, the calibration error check procedurs
ures ah awdit device and = pet of three calibrated neutral Aemaity Fllters &o
asxuss the preclsion, llnserlty, and acouracy of the opaciity CEMS (relative £o
tha zaro chask respousel at three Ceat podmta ocver tha measdrement rangs of the
monitor. Xach of the thrwe teat flltdra {4 irmerted inte tha Light path flwa
rimes, and tha calibzation arror check pemult Zor each filter ia calculmted in
the aase mammar as tha calibration arrox taat rmgults described in Performacce
Spacificatlioa 1, Appendlx B, 40 CFR &0. (Alraraate peocadures ars used for
goma momitora]
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Audit devices are commercially avallable for moat opacity CEMS's, Keutral
denalty filters can ke chtained from a pumher of supplisrs and calfbraced
nentral density £ilters (traceable to the Waktlonal Burean of Standardg) can

alia he wbralned.

tt 18 reespmendad that the calibratlon arzer chack portion of tha
parfarmance auvdic procedarss ke conducted at leaat once par yeay for each
installed cpacity CEMS. The calibrztlon axror check ahould alss he psrlarmed
whan thers are guestions ragarding the accuracy or lineazity «f the opacity
data.

2.4.2 Clear Path Calibeation = Zero Ali nk

For the daily ard paricdic Qh ehecks and for the petdcrmance acdit checks,
the seouracy of tha opaclty madsurements la determined ralative to tha
moniicria zespenas £o the simglated zero check devices. The progedure far
astablishing the equivalency of the aioulated Eexa check device and tha agtual
clear-path {zero opacity) conditlon ia refarred to 3% “z6T0 slignmane.”
parformance Specificatien 1 (appendix B, 40 CFR &d] requirax that this
procedurs be parformed althar wnder clear atack conditions oxr prlar to
inastalling the spasity monltor at the measuremant location, Gipoe soma Amount
af rezidual cpacity 1s uswally present at the monltoring logation aven when the
gource 13 not cpegaring, the zero aligomant procedura ia almost always
parformed prisr to the lnitial inatallation of the meoitoc.

Prior to the March 30, 1993 reviszions to Pacformance speclfication 1, the
ragulatlons peguired that the clear-path caltbration/zerc alignment e
periormed at least onca par year. The raquirement for the aonual check was
daleted, sinew the purpose of the Perforpance Spacification is to ensute the
lairial capabllity of tha cpasity CEME to provida valid daka, rather than to
provide QA guidelinea.

Tme Fraguency for performing a claaz-path calihlxation or giro aligmment
shnuld be basad on the typical rate of change betwdsn the pimilated =zako check
response and the true sero chack respoase. Bowhwer, thera i3 almost oo avail-
abls public isformation regarding this factor. (One plant that participated in
the Opacity CEMS Pilot Project indisated that the zerc livmment proeadyra wasd
perfazned once par year for sach of the foaur tramsmiagomersrs installed at that
plant.) .

1t 13 reccmmendad that a clasz-path callbration gheck ba performad onge per
year or at sowe other fraguensy for whioh thare are data sugpoerting the choice
o€ the Intszval bhatwee: vlasr-path calibration/zacve glicmment checka.
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3.0 ORGANIZATIOW QF QA RCTIVYITIES

. Tha four elements of the QR plan For opacity CEMS's are (1} daily (R check
proceduces, (2) perisdis QR chack proceduces aod praventive maintenanes, {3}
oorrective actlon procedurss, and (4} accuracy chacks. Thes4 Ioar slsmencs
inelude all of the activities naceasary for the asqulsiticn of quality as sured
aopacity monitoring data after the somitor haa besn proparly installed and after
1t haa baen susceasafully dexcostrated to comply with the reguirements of -

' Purformance Specification 1 (Apyandix B, 40 CFR 6U].

Qne poasible Arrangement of the Four ealamwats ¥ tha Q4 Plan 13 shown ip
Figure 1. OQrhar crganizaticmal schewws Are poasible and.may be advantagedus in
certain circumgtances. The ocganlzatlon shown in Plgure 1 is recormended
becausa it is wxtremely simple and flaxible., The faur 4leDenta aza
intarvonuscted anly by (1) the schedules for the datly Ok checks, periodle QR
chacks, and accuracy checks, and {2) tha criteria Zor inittating (and
complating) corractive acklon. (hangsd ln tha achadules for tha parlodic CA
ghecks and/or accuracy chacks, aod chaoges in the acceptancy critaria [control
limite]l for the thzoew quality asgessment activities \muld not Lequire
rearn;anization of the ;3& -plan,
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4.0 QA PLAY IMPLEMENTATION AND REVLSION

The develomment and implementatlion of & QA plan for an apacity CEMS i3 ta
gome exteab a4 trisl and error procedure. In moat 2943, tha QA plan that is
initially devalopad should be reviewed £@sm time to time to detswmipe if
additional ¢r more frwquent activities are necegsary to engure data qaality
andfor ko derarming 12 gome of the PR procedures can be relaxed in vrder ko
ruduge Tasourca expanditures in those cizes shece £ha qualiky of the daty is

- mare than adequate. A '»8jof QA management geal should be to achiave tha
deaired level of daka qualiey at the lowest real cost. Sinca opaciby CEMS QR
plana ara inherently monitoe- and source-apacific, achiavemenk af thix gaal
requives that the QA plan be cangldered a dvmamic rather than 8 static
document .

The major ateps in the lwplemantation and ravision of a QB plan are shown
in Figura 2. These ateps are brisfly desoribed below. :

4,1 ESTABLISE INTTEAL Q& OBJECTIVES

Hanagament. of the QA plan implementatloq to achleve the nacessary level opf
data qualibly at the lowest cost requlres that the OR shisctives ba clearly
dulined. In the most general sensa, the gquality of the data must be compatible
with the intendead ume of the data. Two potentlal neea of gpacity CEMZ data at
alactric utllity plants ark: (1) the plant personnal may wge the Jata ta
ldentify process and contrel ayshem problams in cxdar to imitiare actions that
will maximize efficlency and mininlze aquipment detexiorization, and [2) the
control agency will rely an tee daga ks {dentify perinds of gxcész adssions in
erduzs to prioritize sourse inspactiona and/or other follaw—up acrivities. Thna
data quality raquirsd by the source will he subjsct te the conditions impomad
by particular genarating units and orpar internal congideraticns of the utility
company. The data quality regulremewnts inposed by 8 plant*s own internal use
af the data are copaidered to be na less rigarous than thaas ioposed by tha
ageney'a uss of the data.

The use of the opaclty CEMS data to identlfy parioda of excess smigsions is
gamawhat dapendent ao the proximity of the &ffloent opacity for the particular
gensrating unlt under normal operating copditiong o the opacity lavel uged to
ldentify periocds of -exoass stlsalons. Coal=fired alactric gtility generating
units &£ typically subjact to opacity limita in the range of 20% Lty 40%
apacity. For most geperating unita, the opacity under normal cparating
conditlons 13 genezally wall below 20% opacity (regardless of the applicabla
standard)) hewaver, whan precess or cantrol syatam problems are sncountarad,
the sfflusnt cpacity is often much greater than the standard {e.q., graatar
than 130 percent of the 3tandard). In thesa aituatione, if the avesall
accuracy of the gpacity monitering data is within + 59 cpacity, thera is likele
chancs that perieds of actual excess emisaicn will ba overlacksd or Ehat
pericds of opearation below the opasity B*andard will be inazdvertently reportad
as periods of excwss spissions: due to monitar inaccurzey.
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Uaing an accuracy of + 5% opacicy as the cvernll objectlve, appraopriate
individpal QA chjectives (l.e., contrel Rimita) can be develeped, For example,
a partizalar generating unit might chasme the folltwdng contrel 1imits:

Faramater Contral Limit
Zero Rhlignment + 2% agpacity
Calibratian Brrar + 3% opacity
Duat Accumulaticn 2% apacity
Calibration Delft [zwvs + 2

% gpacity
or span Arife) .

haguging that an aeaclty TEME i3 epsrating at the maximum for sach of the
aonteal Hmits simnltanecoaly {whick is grosaly pes3inistic Frem the asurce's
pecspectivel, and assuming that tha asscciatad blases are randemly digstributaed
{which la optimiatic frow the scurcem's perspectivrs, gince dupat aczumplaklisn
raaults anly in a positive hilaa), the averall probahle sryox can be caloa-
lated. VFor the abovae coantrzoel limits and assumptions, the peobable error would
ba cn the arder of + 4.6% cpacity. If the calibration drift contrel limit wara
incresaad from + 2% opaclty to # 4% gpacity, than the probabls szroe would be
iacreased from + 4.56% opacity to approxfmataly + 5. 7% opaciey.

The above example analysla ia somewhat simplistic from a statistical peine ef
viaw. Navuriheless, the example shows (1) that overall QA obhjeckives can be ws=
tablizshad baazd avn conaliderarions of how "guod™ the daka nesds %o b= and {2)] hew
contzol Mmirs that allow attainment of the owerall pbiectives can be aalactad.

4.2 BREVELOP DRAET QA PLAN

The draft QA plan may be developed in accordance with the recommendatliorns
provided in Saction 2.0. Agein, monitor- and source-gpecific fagrars and
pravicod eparitional experlence with the opaclty GEMS zre among the mosat
ixportant factara to conaidex,. The sxaople JA procwdurss svaluated at four
ganaratiag statlsnz for Lear Sleglar. Dyuation, and Contraves Gowrz opacity
CEM3's ammippad with & variety of data Tecording systems provide moeh back-
ground loformation for the development of a draft Q& plan. Retenaive dia~
cussions of these QA plans are contaleed in "Evaluatlon of Cpacity CEME
Fallabllity apnd Q& Frocadares," Cpacity CRM3 Pilek Project, Draft Repert, Apzil
1885, '

4,3 TIHMITIAL TRIAL THFIENENTATION AND DEBUGGIRG

It iy recommendad that the draft QR procadures be fgplementad for a short
tine peried in order to identify amhiquoua instroctions, problems with dara loga,
and prucadures that are sioply ovarly oombersote: Some of thasa pevbleams are
bound to cocur dn aven the mogt carefully prepared QA plan. The trial
implemantabion/debugging paricd should last For several waeks or at least untlli
most of the parsannel whe will perfarm the dally QA chacks have worked through
the lnetructions and completad the daily log, and at leaat until one pariodlc Qn
check has besn performed.

R
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4.4 FIMALIZE INTITAL QA PLLK

Tha problems fdentlflsd in the initial trial implementation/dabngging
pariod muat be regolved. Tha comments of the parsomnel performing the chacks
ara probably the oot wssful source of i{nformatlen for ravizing the
inatructiens and log sheets for exch alament of the QA plan. It may alse ba
necadaary tn revise the Qb cbjecrivsa and/or ladividual control limits at this
p¢iat ln the development of the Qn Plan,

4.5 IMPLEMENT CURRENT Of PLAN

Rfter all initial revisions to the QA plan have heen campletad, the plan
ahould b ispleoented for at least asveral montha: TImplementation of the i
plan for six montha will provide sufficient data to allow appropriate
adjusements to each of the alements of the QR plan &0 be made within the same
time Zrama.

4.4 REVIEW OF Qn RECORDZ AYD IWNFORMATICH

At the end of the Pirst lmplementation periad af the imitdal gA plan, the
available QA documentation should Be reviewed. This review shonld inclopde
daily QA chegk logs, yariodir A sheck regults, corractivs action records,
aceuracy check results, end comments E£rum thé perscanel who have rartied out
#sch of these procedures. It is recommended that data from the dally QA chacks
be conaolidetsd inte meothly mummarles or control charta to facilitate analysis
af data for trends. The chjoctives of tha reviaw 2nd inalysis of Qata are (1)
to idwntlfy problem arsas and/er recurrinyg menltor problams that ctequirs
additional attentlon &nd {2} o identify those parameters that are docouented
to ba very atable apd thes, ao longer warraot checking at the initially
mcheduled frequency. Examples of this type of snalysis are provided in
TEvaluoation of Opacity CEME Rellabiliry and QA Procedures,” Gpaclty CEMS Pilet
Project Drafi Report, Bpril 19RE,

If he chinges to the QA plan appsar to be necesssry, althay the raview and
analysis are too supsrficlal or the Qn plan has already reached a maximum cost-
affectiveness level. In the lattar cvase, tha QA plén should ssntinse ko ba
loplewmanted wilthout changes.

4.7 EHREVISION CF THE QA PLAN

The gk plan shouwld be revissd LIn accordance wirh the resyles of the review
and analysis of the QR data from the {iwplemsntation perind. T+ ia impartant
that chengea in both the instructlens and the A data loga be made, aven thaough
mnat of the parzonnel involved with the implemsntation of the QA procadures
will no longexr zefer to tha lnetructions. (Tha use of oub-daced lastruction:
with revised data sheets can greats many prablems ﬂhln paraonnal shanges
OCCITE . ]
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4.8 NWOTIPY/THAIN IWWOLUVED EERSCHHIL

Personnel responasibla for the implementation of specific alementg of the Qa
Flan mast Le propecly metified of chagges in the apecifiz Qa Piucedores. tme
Tesult af the infitlal pericd of Qh implementation may he the 1dantificatlon of
the pesd for addgitispal training of apecific individpalas, If thla eltpatiag
occurs, slther the necaasary tralalng ahould be provided or the diviaien of ga
raspenaibilitiss ahould be altared to relisvm the fead foz kraining,

After all involved parsonnel have been aetified of changes Iln mhe speclfic
Ri procedures and afear at] tralnoing lssuea hava haen reeclved, implementat)lon

Gf the reviszed Qa plan should bagin agalsn &t Step 5, "Implemant Covrant ga
Plan." .

Tbe eotire proowss should be Tepeated indafinitely: howawer, the peariods
betwern raviaw of the OA dagumentation may be axtendad during aubuwquent

implementation pazicds. Eventually, tha mast cost-sffactive 2h plan will be
develaped through itaration.

-

AGCS2M001584



18

S0 DOREAHIZATION OF {4 RESROWSIBILITIES

e implementation of vpacity CEMB QA& plass gsually involves multiple
parzannel from geveral diifarsnt departments or arcoupg At electric utiliky
generatlay stations. Therafore, the clear dellineatlon and assiqnment of the
reapongibilitias fov varicus aspecta aof the 0GR plan to different groups and/or
Individuala, ag well 23 ¢wordination ameng the different gmoups and/fer
individuyals, L4 wvsually naceasary.

The manzgement and argand zatiopal stzucture usad for power plant perzonecsl
vary amaong sloctric ukildty companies, and may a2lso vary smong Afffergnt
generating stations cperated by the game cocmpany. WUnion labot agreemenkts
diffar greatly for different coupanies. The nunber of people who may Le
invglved with an opacity momiraring program can vary Aramatically among
companies and generatiag staklons. Minally, diffarent approaches are ofken
taken by diffarent companies vegarding the intaraction of corparats sivizon-
mental vepresentatives and skation persosnel. All of thess factors sust be
canaidered in the development and implementation of an cpaciky CEMS QR plan.

To be succesafol, an opacity CEMS QA plan tast be compatible with thae
exigting managament and organizatiomal structuys at khe generating station.
The QA plan shoold bw daaigned to relvy on the satablished lines of copgwani-
gation and Aegitlon making authority among the varfous greowops and/or
individuals involouwd «ith the opacity menitaring program.

T™he apacity CEMS OR plan dalineatad in the praceding swcticna invelves
various activities included in the four elemantr of the QR plan: {1} daily Q&
shegks, (2] perledic QR cheacks and preventive Halmtenancw, (3} correckive
actian, and (4} accuracy checka. Degislona regarding the asslgnmant of Q4
rasponaibilities should take into aceount the differsnces in the tachpical
gkills and kaswledas requirad by the zpeclile activitles asaociated with sach
@E the QL plan alemants. In essance, the daily (A checks do not reoquirze &
dat2liled understanding of how the opaclty CEMS worka; howsver, the uther three
slemnsnts do. Ancther major difference between thase btwo groups of eluatients is
the fraquancy with which sctivities are parfodmed. Tha daily QA chacks ars
obrio-tsly petformad on & daily basls; the other actlvitles are parformed
relatlvely infrequently. Becayse of thege dfferences, sowe power plantg may
asilgn respoasibilities for performing deily Q& chesks to one group of pacple |
and aszigo the regponsibillitieg far the other activitiss to a gecond group.
Threae af the four geneararfing atariona particigpating 1lp the Cpacity CEME Fllot
Trodack chose this option. (The fourth station =seaigned responsitility for all
of the QA activities to the ipnatrment depactaent personnsl.} of the thraa
statiang that Alvrided the R responsibilitiss, twe stations chose ko hawve the
boiler opeeaturs perform the daily QA checks: the third gration had an
individpal fram tha "Besulta Department”™ perfocm the dally QR checka. In all
cagas, lostrument technleians parformed the other activitiea included im the QA
plan.

In some casas, 3 large tumber of people (tO~15 fndividuals) may be involwed
In performing the daily QA checks. In thia aityarion, the importance of oleag,
step=hby-atep instructions, complation of the dally QA lugs, and kewpling track
of who parformed tha checks ls lnoreased, singa weybal commynication amemng all
the different individozls is5 net Iikely bo provide mroh eoatimudey of oparatieas.

‘-
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APPENDIX A.
EXAMPLE QUALITY ASSURANCE PROCEDURES

This Appendix contains quality assurance procedures that were used by the
four sources participating in the CEMS Pilot Project. Four separate sets of
quality assurance procedures are included which address the menitoring
instrumentation provided by three major CEMS manufacturers and the source-
specific constraints encountered at each of the four participating sources.
(All company and plant names and other identifiers have been deleted.)
Additional information regarding these QA procedures may be found in .
"Evaluation of Opacity CEMS Reliability and QA Procedures,"™ CEMS Pilot Project
Report, March 1986.
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EXAMPLE A
STATION

OPACITY MOWLTOR QUALITY ASSURANCE PROCEDURES

. | STATION
DYMATRON MODEL 1100 OPACITY MONITORING $SYSTEMS

OVIRVIEW OF QA PROCEDDRES

A proposad qualify assurance progrsm has been developad for the

Stacien opacicy moaitering systems. The epeciflic QA
prnuqdures have been developed to ba compatible wich the Statian
{13 apacity monitoring instrgmeatarfon and woniteriog system counfiguretion,
(2) data vecording devices, (3} effluent handling eystem, and (4) management
and organizarcional atructure. The proposad QA program slll be flsld-testad
during implementation, reviewed and evalustad perfiedically, zad revised =s
nscassary over & one-year pariod, Throwgh this process, ic iz expested chac
QA procesdures will be devaloped and demenstrated whieh are both adequate for
wainteining high levels of data quality aod cost effective 4in cerus of
ne.r:esaa:ry time gnd wagerial resguree expagdicures.

The fellowlng elements are ineluded in the propased Station
opacity monitar quality assurance progTam.

(1}  DBaily Log, Dafly Check Instructiona - The Daily Log 1s to be .
cotpl eted by the patsounel responsible for chackirg the aeniboring

sygitem ou A dally basfs. Step-by-step Daily Check Instructions are
provided for completing the Dally Log. The Dafly Check aad Dadly
Log d¢ not Taquirs extenzive time to complebw, oot 45 they regquire
thac the persoa performing the procedura ba intimacaly familiar
wich the opaclty wooitoving instrumentaticn. The Baily Chack and
Daily Log provide for identification of ecultoriag problass acd
Iinltiation of corrective action.

(2} Correetive Apction Log and Tustruetions = The Corrective Action
Teetructions #nd Log ars used whem adjuastment, rapairs, andfet
other mou-routine covrrective action 18 negesgary as indicated by
tha Daily Chwcks. The Cprrective Action procedurss ame to be -
utilized by tachnical perscunel experiwnced in resclving problemy
with the moniforing saystems. The speciflc corrective actioon |
proceduras ars relatively extensiva, but will previde adeguate
dvcumentacion for future refinement of QA procedures and
degoostTation of thelr effecCiveness. The carrective sction
ptocedotres ate ntilized only on am "as necesxary” beals.

§€3} Periodic QA4 Check and Ingstructioms « The Periedic QA check i=
incended Co be performed ia conjunction with tha epaclity monitor
Toutlue malnatengnce program performed momthly at the
Statian. The FPeriodilc Q4 Check procedures provide £97 checks aof
monitnring syscem components aud eperating atatus which are
unfensible, impractical, and unnecessary ou a dafly basis.
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{4) The decunentarioo of the Qi progrem will be reviwwed perigdically to
datarmine 1f wmodification En the peoposed procedures are -

appropriate. Such wodificarionz wey be made a3 additfional experlence
ard data are ohtainsd.
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s ETATION
DAILY CHECK INSTRUCTLONS
DTYATHON MODEL 1100 OPACLTY MONITORTHG 5¥STEMS

The fellowing are scep—hy-atep inzcruccions for conducking the Dailly
Check of the Starien Tnit § and Toit ! opacity monitoTing
AyiCemg, Lriceria are provided for detetmining when covrecbive action should
be fnirigted. The pevion coonducting che Dally CHenk of each wonltoring system
aboyld complete all blanks an the Dailly Leg. as Indicated bBelow. ({Sepafate
forms are wsed for the Tnit #4 and #5 monicoring gystema.)

I. GENREBAL TYFORMATION

o Entar néma of persoa performing check, the dace (month, day, yaif), and
the time of day [?4—hour ¢lock)} thae the check 1s Bagun.

"o Hours Hoiler Down - Enter the nwaher of houre the hedler was npot im
aparaticn {{.a., 0ot combusting fuel) during the preceding 24-hour
period.

¢ Hours Momdcor Down = Encer the muaber of hours the monitor did net
provide & record of effluent opacity durlog the preceding Z4d-howr
perind. Describe menitor dovntime in “Camments” sartion {f.e., szusas aof
outage, time began, time wnded, and any correecive action taken to return
menizor te service). .

IT. FAULT LAMPS

0 Examjine the fault lmmpa oo the {oarral loic. Check che eppropriate box
ou cha Daily Log to Zndicate the etatus of esach fault lamp {check “YEZ"
Af Yanp i flleminacad).

o If any faulr lamps are illwminated, carrkctive actiocn shounld he fnitiated
BE #ood 3z pusaible,

TII. ZERO/SPAN CHECE TATA

o Examine the strip chart to determine the zero and gpan reaponses of the
moit recent mowlitor calibratlon. Record the zero and apan calibratiom
values on the Daily Log in woicz eof X cpacity.

o Exmmine the data logger capa to determine the zero and span respooee of
the moat teacent monitar calibration, and teacerd rhese waiuars un the Dally
Log. ’

o Chesk ths appropriate boxes oo the Daily Log to fpdicste whather the zero
and span values ars outyide acceptsble limics,

o Check the data logger tape to dacearmine if tha proper time of day fs
displayed., Beset tha cimar of the data logger Lif necesasary.
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Hote: IF YES ANSWERS ARE INDICATED MOR ANY OF THE QUESTIONS OH THE
DAILY 10G, CORRECTIVE ACTION SHOULD BE INITIATED AS SOON AS

POSSIBLE.,

IV, COMMENTS

o Describe any problems cbaerved dﬁr.ing the performance af the Deily Check
and/or any cother apparent problems whichk may affsct menitor performdnce.

¢ ENTER THE TDME OF DAY THAT THE DATLY CHECE 15 COMPLETER (PART 1).
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Dpacity Moonlcoring System

DATLY LODG
STATION DNIT:
1. GENERAL INFORMATLION
Hame: Date: Time Start:
Tite Complene:
-Hou:a Boilar Down: Hours Moopltor Downs )
II. FaflT LaMPS
FAULT LAMPS ON? HO YES
Lemn
ﬂindgw
ALlr Flow
I1I. ZERO/3PAN CHECK DATA
.Cha:t Recorder, Fers Value: Span Value:
Daca Loggar, Tero Value: . Span Talua:

40 | YES

Doed Zera Value excead accapfible 1imics of + 2X opaciryl
Does Gpan Valum exceed accepteble Imits of + 44 ppacicy?

Corract Incerrect

E Data Lagzer Tiaer

IT YES ANSWERS ARE INDICATED FOR ANY OF THE ABOVE QUESTTIONS, CORZECTIVE
ACTION SACULD BE INITIATED AS S00oH AS POSSIBLE.

IV, COMMENTS:
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. . STATION

PIRIODIC QUALITY ASSURANCE CHECE INSTRUCTIONS
DYNATRON CRACITY MOMITORTRG SYSTEM

The followlog are gcap-by-step lostructlons for perfarmfng the Farigdic
QA Checks of cha Station opacity mwonitoring systems. Inftially,
the Perdiedic Q& Checks arm to he performed once per zonth. The persen
performing che menthly checks should cooplete all hlenks oo the Feriodic G4
Check Log. {A separace dzta form should be used faor esch momitor.) The
matufaccurer's instructiony for cleaning optical surfaces, perforuling
elecrronic adjustments, and inspecting/servicing the purge~air system should
be followed thronghaut the Patriodic Q4 Check,

I. GENERAL INFORMATION
¢ Enter the nfr mmber for the motitor on cthe QA Log.

© Enter the nama af the person perforuming the check, the date {manth,

day, year), and che cime of day (24-hour clock) that the check is
begun,

7. CALISRATION CHECK DATA

- (1) Placa the "CYCLE TIME HOURS" kmeb ou the. MANUAL POSITION.” MHotare
the "METER DISPLAY™ kumob to the "UEACTTY" poeitionm. Depress
"IERO/SPAN" switch and racord the low range calibracion check
responaes of the panel meter chart Tecorder, and data logger
(% opacity),

(2} Record the high range galfbration check responses of the paoel mecer,
chare recorder, and data Iegger (% opacity].

(3} Carrective action should bw imitiated {f 1l "zero” and “gpan”
respanses are not within + 27 oparity of the proper values, &

Correctiva action Log should be completed 14 guch accion is
necessary.

(4) Using an sccurate vole Teter, measurs the Lamp Beferance voltage from
avgilable tesr points oo the back of the cantrol unic, Recard the
voltage on che QA log. If the Lamp Refsrance voltage 12 autaide the
range of 6.5 + 1.0 volts, adiust the maniter gccarding o the
@anufacturer’a ingtruccions and record the past-adjustmant Lamp
Yoltage ¢on the data shest,

£5) Record tha minizwum §-minute average opacicy fndicatad by the shert
vecordar for tha hour, precading the Q4 check.

TTX. TRANSMTSSOMETER CHEGK/SERVICE

This zegment of the Periodic Q4 Check requiras thac effluent opacity
mesguremancs “hefore and afcer™ hoth aligmment zdjustmencs and cleaning of
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optical windaws be obtained io prder to assesz the Impact of these
activitiea, Thege Degsuremente WEF pe obtained by two methads: (1)} have am
‘aasiscant record real-time data LF two—way compunication between the contrel
anir apd maniroring location is available, ot (2} sychronize watch aad chart
rasorder, aud note the sxact cime aaeh action ia performed co facilitata
recovary of cpaclty measurewants from tha chart recorder after the varipus
activities ars completad.

(1) Alignment Check « Determine the optical aligrment @tatus of the
trgnecelver and reflector components by 1ooking through the aligrment
aight an the cransceivar and obgerving whethar the image ia within
the eireplar target {acceprable}, or outalde the olreular target
{unacteptablea}, Indicate the position of che light bezm ou the
diagrem, ard check the appropriate box for aliZumetnt ataktus oo Che QA
Log.

If the optical sligmment iz wnacceptszble, nota the effluant cpacity,
and then reelign the opacity menitoring aystém in accordance with the
paoufacturet's imstrfuctiomsa. Record the affluent opacity afcer
realipoment is completed. If a shift in the bageline opacity ocgurs
after regligmment, uota the magpitude of tha change which was
ohaerved in "Part ¥V COMMENTS.

{2} Reflector Window Check - Becord the exact tima (or effluent apacity)
priot to ¢leaning the waflector optica, Remeve the protective i nd o
(elide) from the reflector and clesn the glaas acosording ra the
mapufactyrerta inscrustioms., Replace the reflector protactive
window. Heoord the axact time, and wait ac lemar €wo full
incegration parisds before performing the maxt etep, for Tecord
directly the affluvent opacity).

{1) Transceiver Window Cleseing/Check — Record The exact time [or
effluent cpacity) prier to ¢leanipg the transcelver optics. Hemove
the protective window {alide) from the cranscedvar amd elean the
glass secordlag to the manufacturer’s loalluctloos. Beplace che
trengaeivar protective window smd resord the exact tima, {or record
the affluent opacity).

{43 Purga Air Sarvice — Imspect apd mervice, as Decessary, the purge-alr
blowers, sir filcers, and shocter mechaniyw as per the manufacturet’a
instructipns. Note goy correecive actlon taken on the QA Loag.

IV. PINAL MEASURFMENTS

{1} If owekssary, exatine the data recerd to cboaloe the average opacity
values correspouding to the rimus racorded on the dara shaet (I.e.,
before and after alignment sdiustmants, bafore mad after cleaning of
tha reflectnt window, and bufore mmd after eleaning of the
tranecefvar windew). Record all data om the QA Leg.

(2) fecord the minimym 6-minuce avarage effloent opacity wvalue durlog the
haur perfod fullowing compiecion af all adjustmencs, repeirs, and
service for the mcooicer.
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(3} Note perieda af aligmment edjustment and srindow cleanlng an the
permanent data record Eo enenre that- these perinds will oor be later
mistaken for exceas emiseigune. Reset alarms £f activated during QA
checks, Hocoe that the paricdic QA check was ptrfutmed iz the “Part V¥
COMMENTS™ sectien of the Daily Log.

« DOMMENTS

A1l ohservations regarding monicoetr performance shonld b derdilad and
axplefined.

ENTER TIME OF DAY PERTODRIC Q4 CHECK IS COMPLETED (FART 1).
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Opacity Honitoring Systen

PERYODIC DA CAECK

STATION THIT:
1. GEHERAL INFORMATION
Nama+ Data: Tima Start:
Time Complete:
IT. CALIBRATION CHECK DATA
r 4 gEgcit§ )
Panel MHeter Charf Recofder Pate Lugger ‘

{1} Lov Range Reaponda

2)}High Rangs Respouse

{1} Adjusted Low Bangs Regnan

(43| Adjusted High Ratge Raspomie

Lamp Haference Telbagal

Minimar 6—min. opacity velue (hour precadfog Qi check):

III. TRANSMISSOMETER CHEUE/SERVICE

Adjusted Lasmp Reference Yoltaga:

1. Aligmment Starus (¥ots paosicion of light begm on diazram]

TES HO sae insrructions 1f
{aligmmant Acceptabis? azligoment is mot acceptabla
TINE EFFLIUENT OPACLITY

2. Before teflecrar rlaanine

aftar reflector cleaning

9.{Before rransceiver cleapi
Afrer tranceiver claaning

TV, FINAL MEASTREMENTS

Hinimm G-min. opacity valus (hout follawiog QA Cherlk):

v. COHMENTS:
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v STATION

CORRECTIVE ACTION INSTROCTIONS
DYNATECN OPACITY MORITORING SYSTEM

The following &re step~by-step lastructiens for sompl eting the Cocredilive
acclon Log when adjustmencs and/or repalrz of elrher the Unic # ar’Unlt #
opacity moniEoTing $YSTEmS Bre Oecesdary. The person petfcrmiog cthe corrective
action should camplete all blanks on the Catrective Action Lop me Indicaced

below.

1. GENERAL IWFORMATION

o Enrer the Unit nimber corzespanding to the monitor for which repatrs oz
adjustments are performed.

& Entar the name of person performing repairs or adjustmeats, the date
fmonch, day, vear), and the time of day (Z4—hour claek) that tha eocrective
action 15 infclaced. .

I1. FauLT LAMPS
o Enter "ON" or "OFF" for each fault lamp oa the Log.

o Monizer cglihration and completion wf Fart LTI of the Log are not requlred
$f 3o Alr Flow problem initiates the Gorrective Action. However, if cthe
"WINDOW,” or "LAMET fault lagps are illyminated, data listed below muat ba
cbtained prior to mdjusiing the moenltor. ‘

o Tf "LaMP" iz f{llumicated, {l) measure snd record the lamp refarencs
voltage, (2) adjusc rveferemee voltage ko panufacturer's specificarions, and
{3) tecard the post—adjustment raference voltage.

o If "WINDEW" fs 1llumfnated, (1} record che effluent opecity indicated by
the data recordar, {2} clesn transceiver zud reflector windows, and (3)
record the efflyent apaclcy inddcarted by the date recordsr.

o Becord the time when the fault 1z corrected. Uescribe all corrective
aceion taken fo the "Parc IV COMMENTS.”

III. CALIBRATION DATASADIUSTHENTS

{1) Place the "CYCLE TIME HOURS® knob on the "MARDAL DOSITIUN." Hotate the
“METER DISPLAY™ mob to the "OPACITT" positiva. Depress "ZERO/SPAN”
awdcch and racard the low raope calibratioo check responsss of the
panel metsr, chart vecarder, and data logger (T opacity).

{2) Recard che high vange calibration chack respooses of the panel metar,
charti recovder, and data logger (X opacityl.

(3) Adjustment of che menitoring eyztem is uecessary when che low Tange
chack responses of the panel metar, charz recorder or daca logrer
sxceed + 2% opacity from the correst low range check value, ({Correcc
value of the law rangs chesk should be lebeled om the froat cover of
the cootral anit.)
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If no adjusmmect is made, enter "HA" on line 3 of che Corractive
Astion Log, and proceed to aten (4).

Dazgeribe sil adjustments andfor corrective actlon in “Ferty IV
QOMMENTS.™ Afzer all adjustments are complabed, repeat step (1)
ahove, and record the posc-adjustment low range Tesponsgzs on line 3
ﬂf Lﬂg.

f4) Adjustment of che monitor #5 mecessary 3f the high range respenses of
mither the panel macer, chart Tecorder, or datz logger excead * 23
opacity from the sorrect value. {Carrect value of tha high rangs
check ahould be labeled gu fromt of control unic.}

If no adjustment is made, enter "HA" on line 4 of the Log. Describe
all adiustments and/ar corrective acrtlan in “Part IV COMMENTS.™
Aftet all adjuxtments are completed, Tepeat steps {1) sod (2) above,
and Tecord poet-adjustment span responas on line 4 of Tog.

I¥. CHMENTS

All Tepairs andfor edjustments perfcrmed 23 a Tesulr of the above
procadures should be described, Saffisizat explanarion should be
provided to determiune what was dome and what effect it had on manfzar
performance.

In sddition, smy prevantlve or mor-routine mainfenmcs perfarmed oo
the monicor should ba dezcailed in thia section.

ENTER TIME OF 1Y ALL CORRECTIVE ACTION 1S COMPLETER. (Part I)
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Opacicy Monltoring System
CORRECTIVE ACTION 10G

STATICN UNIT:

I. GENERAL TNFORMATLONM

Name: Deta: Time Start:
Time Counplete:

11. SYSTEW/MDRITOE FAILTS

[FallLT LAMDS ON/ OFF DATE/ TIHE GORRECTED
LAMP -
[WINDOW
AR FLOW

"LAME" OH lamp Yeltage - before adjustment: after adjustment:
"WINDOY¥" OX Recordsd Cpacity = befare cleaniag: after cleanings

. 1IL. CALTHRATTON DATASADJUSTHENT

2 Opasice
Panel Meter Chart Recorder Data Logger

(1)JLow Range Hwsponse

{2)(Righ Eange Responars
(3}|Adjunted Low Range Respoust
(4} |Adiusted High Range Bespausa

1V, COMENTS
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EXAMPLE B

STATION
ETATION

B#AILY CHECK INSTRUCTIORS

1271 OPACITY MGNITDRING SYSTEM

w R4l Transmlozomekers
» 22 Emipslon Moniter Combiner and Chart BRecorder
* DP=-11 Data Lagger aod Frinrer

The following ars step-hy—gtep ingtructions for condusting the
Daily Check of the grarion Upit #1 amd Uzit ¥2 opacity monitor-
ing wystems, Criteria are provided for determining whan correcCive
action should be imitisted. The parsen conducting che Daily Check of
aach monitoring system should cooplete all blanks ao the Deily Log as
indicaced balow. (Saparate forms are used for the Unic ¥l and #2
woniroring systems.)

I. GENERAL IBFORHMATION

* Enter page of persoo perfarmimg cbeck, the date {manth, daz,
yaat), the time of day (2&-hour pleck) that the check iz begunm,
apd che taotal beilexr 0.0.5 time for che previous 24 hours.

II. COMBINER DaTa

* Examina the faulc lamps on che Combiner. Check che apprapriats
hox on the Daily Log to indicata the stacus of aeach fault lamp
{chack “YES™ if laop i3 illuminated).

* Rotate the Meazutwwent switch co the "CLMP™ position., Recate
the Analyzer switch to posicien {1) and record the zefe ccmpen—
gation level far Momicor 4. The panel mater readeut is in wnita
of opticzl demsity {OD). Rotate the Anslyzer switch ro peogition
{2) and recard che zero compensation level for munitor B.

Berurn the AMALYZEP. switch to che “EXTT" positiom end veturn the
Measurement swiceh to the 30X OFACITY™ positian.

# Examine the atrip charc to determice the Zare and span respottaes

© gf the most reesnt momitor calibracion. BReeord the zere apd
span calibraticn values on the Umily Log in unics of T opaciry.
The zerc eod span calibratiou comes io mvery & bours.

III1. LP-30 HOURLY EEFOET DATA

* Emeord om Che Dally Log the zero and span valnes displayed sn
the moat rwcent Hourly ReporC.

* Check the sppropriate box on the Datly Log te indicace whecher
the zerp atd span valuks are cutside scceprable limics.

* Circle oo Che Datly Log the Remacn Code and/or Flaga walch ap-
pear on the mest recent Hourly Rapert. o
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* Chack the approprlate bax on the Dally leg to indicace Whethex
the “H" or "R" Flaga are pregant.

* Chaek the apprﬂ‘ptilit-t box on the Daily log to indicars whather
eha listed erTor mepsagas are shown om the Hourly Repart.

ROTE: TF YES ANSWERS ARE JHDICATED FORE ANY QF THE QUESTIONS OH
TEE DALLY LOG, & JOB REQUISITION MUST IE INITIATED.

I¥. OCOMMENTS
* If a J.R. 1% required, suter J.ﬁ.' pumber iz fpace provided.*

% Daacribe zny probleas observed during the perfarmance ¢f the

Daily Check apdfer any othar apparent problems which may affect '

monitor performaoca.

# Eprer the TIME OF DAY that the Daily Check is compieted.

{*7R meana *job requisition"}
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Opaciry Monizoring Systen

DallY 1.0G
. T Bammasn b an o
ca, STATION ' THIT:
1. GENERAL INFORMATION

Name: Date; - - i3 Tige Start;

TGTAL BOILZR ¢.0,S, TIME (PREVIONS 24 HOURS ):

—wrve—

II, COMBINER DATA

:
_____ ! !
... Filrer i -
Shuttar
T Bef
Windows
_Iwer Range

| ' ;
)

1

[ i

ZeTo Compensacion level: Menitor 4 CCHP (ab}: Mondcor 8 COMP {OD):

- Chart Ewcorder, Zerp Falue: ’ Span Velye:

111, DP-30 HOUELY REFORI DATA

Zaro Callbrating: Span Galibracfon:

LM YES

Doas gzero value sxcaed acceptsble limits of + 2.5% cpacicy?
Does span value exceed acesptsble limirs (67.5% to 77.5% opariry}?

Begaon Code/Flags {Circle chese presemt om hourly reperc)

FE¥ * )] M 4 &
r..__u__'._.._
I | me m“]
l.ls_the “M” or "R" Flsg_presest?  _._. N :
Error Messages on Bourly Reporz? N YES

L. A&/D REFPERENCE FAULT
2. DIGITAL/ANATOG DIFFERENTTAL ALAPM
3. A/D TH4E QT

‘IF YES ARSWERS ARE INGICATED FOR ANY OF THE AWOVE (UESTIONS, A JOB
AEQUISITION SHOULD B8 LWITIATED

IV, COMMENTS: J.R. Na. was joltiated

TIME COMPLETED:

Route! Uparating Eugiueer
File &/13/26(d)
5p=-19%2 '
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Page 1 qof 8

JOE INSTRUCTION BREAR-DOWH (J.1.E.3

Job Periodic QA Check J+1.B: Mo, 1-13-3.]1

g-1%-03%
Prepatred by Data lilﬁ—iﬂ Jek Class, Tach.

The following are step~hy-step LnptTuctions for performinog the
Perlodic QA shecks of cthe Station opacity monlioring systems. .
Ihe Periodic QA checks are to bm parfarmed ac leasr ance per panth.
The persan periorming the monchly checks zhould complece the Perigdic
Qi Chezk Log. (A geparate data form should be used for each manicor.)

1. General Informacion

*  Eoter the Unit nucber (1 or 2) and che monitor findencifier (4
or B).

Encer the name of the persow performing the check, the date
(month, day, year), and the time of dey {2é~hour elock) chac
the check jaz pegun.

II. Calibratico Check Data

(i} Eoter PA/7D coumands at the DF-30 printer o imizlate display
of ipstantanaous avnalog and digital emepucer values at one-
T minuce incervsls for the wooitor being evaluzted.

Example: Coutrel 13 gained by pressing the CIL pod ] keys
glamlraneously, The DP—-3{ gyscem recpons: and the operater
response should be ez follows:

Eyatom Reapense Enter Svatem Respavdse Epcer
_ LE-3@ 1/0 REQ _

STACK 1D% - 1 (ot 2) 1 {ar 2} FReturn

7/1 {or 2) PA P4 Return

/1 {eor 2] ED PL | Return

/1 (ox 2} Return

{2} Botate the Analyzax pwitch on the combiner to the positicnm
correaponding to the nentter being evaluered- Pegitign )
corrasponds to cha A wonitor and posicina 2 corrvespamds to
the B uwonfvor. Ratate the measurtmenc swltch co che "REFT
poaition ard record the refarsnce curreaft valus (Da) ob che
Log» Return rche Analyzwr switch to phe "EXIT" peositicom and
the Masgurpment awiteh to che "30X Opscity”™ posizion.
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J.X.B. 1"13"5*1 P-lgﬂ 2 aof 8

(3)

{4)

(3)

{&)

{7)
(8)

{9}

(10}

Swirch che menitor (duct) oot baing evaluted out-of-service
at the Combimar and fnitiare g manual Zerg celibrarian,
Record the zero calibratios responges of the panel meter amg

$LIip charr recorder. Record the analog systen zero calibra-
tion Tespense From Ehe DF-3( priotant (see gaople DP-3Q prin=

tout gsheet atrached).

Rotate the Analyzer swirch to the posirion correspending to
The monitor being evaluated. Rorate the Mezsuremant gwizch
t¢ the “COMP® posirion and record the 2ero compensarion valum
indicated by the pane! ueter. Betura the 4nalyzar switch to
the "EXIT" position and the Measuremenc switch Eo the "100%
Opscicy”™ positiom,

Iniviate a span ecalibrarisnm ¢heck and record the panel meter

and gtrip chart responses on the Logs Record the analeg Eyg—
tamh gpan resporse frog che DP-30 Printaouc.

Reeord the ttioimum 6-ﬁinute o¥ETage apacity dndicazed by rhe

charz recorder gnd Dp-30 printour Per the hour preceding this
check,

Zwiteh the sut-of-service montrar {ducz} back te operata.

Repesat sceps 2 thraugh 7 for che moniror {ducc) which wasg
praviously taken 0.0,5, Be gura to uEm & geparate form,

ﬁe:urn the combiner umir baek to aeTdal speracion, chac is...
*  TOperara” Iighr llmminaced _

*  Measurement swiceh in the “§0% Opacity” pogitiom

*  Analyzer awiteh 1n the "Exit” positisn,

Relasue the PA/PD commsud to arep the DP-3y printour.
Example: Cootrol 1a gaived by presaing CTL and I keys

sloulcrusously. The DR-14 aystem respange and the operator
tesponse shotld ba &3 follows: .

Systenm Bogponee Eoter Systen Faspunge Entar
DP-3@ REQ

STACK 1D7 I ez 2) 1 tor 23 Returo
/1 (or 7} PA EA Baturn
/1 {ox 2) FID FD Returg
#/1 (or 2) PD FI heturn
/1 for 2 - Betuyrn
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Jal.B. 1=-13-5,1 . ‘* Fage 3 of ¥

JIL. Iransmissoceier Check/Service

A1) the time spant parfurming thia procedur® on each imstrumenc
i comnted as opt~of-service bours. 1c 18 very important that
thiz Job be done zz quickly and as thotroughly aw possible ao che
gyetenm ramalms as continuouwa and rrouble free as poasibla,

(1) In the Lomttnl Room:

Bafore starriasg to work on any meonitor, tranaceliver, sndfor re-
flaetor, log that particular maniter out—of-sarvice wich the “gs~
commanda. It 18 suggested that both monitors Be taken 0.0.9.
bafors preceeding out to the field in order to save time.

Exanple: Control Is gained by pressing tha CTL and I keye
slmyltanecusly. The [P-30 system tecpocse aod the cperator
yeaponze ghould be ag follows:

System Bespoosa Enter ﬁystem Respunse. Entar

DP-39 REQ

STACE ID? 1 {ox 2) 1 {or 2) Return
21 (ar 2} g8 s Return
INSTRIMENT? MORaA MOHA Return
141 {or 2} 08 us feturn
INETRIMENT? MONXKEB HONWD Razurn
741 {or 2} Return

NOTE: DPath field mopltors sagoet be taken 0.0.%. on the same in-
struction line, that 1z, "MCMA and MOME™ ia noc a valid encry and
will regulc 1o the computer issuing the irstructiem “BAD ENIRY™.

{2} At the Beflector:

A« Bempves, ampeoy, and wine slsan with a rag, tha p:n-clcanar
collector.

B, BRexwve, empty, and wipe clean with a rag, the pra—filcer
aollascor,

C. Remeve and juppect the fllter element and replace it tdth
4 Qew 9r &lezn ooe.

KOTE: These filvar elements can be claaned 108 raveral

tizes before a mew one 1a ueeded by following the fn—
atIvecions on che blower housing.
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Ja.I.8. 3.*'13—5--1 . - PRSE L of 2

I

" E.

(2

F.

G,

d.

I.

J.

L.

M.

N.

Afcar cleaping, lmapect the filter by drappiog & lighe
down inside the element. If any tupturea or pin hales
are chesrved, discard and uss z new elewent.

Eeplace the filter element and the pre-filcer collector

cenly,

Before replacing che pte—cleaner collector, place your
hand over the intake to completely obstruct air flow.

*  Cherk to see thar the zhurrer falls.

*  Check that the "shutrer™ and “filter” alarms acTur,
tm the combinar panel in the Coptrel Room, far that
particular doet by positianing the analyzer swiktch.

Feplace the pra-cleaning callector.

Reiturn the shutter ta the apem pcaitinn by de-energizing
the blower motor and then re-anergizing it again.

NUTE: TIf ghutter falls to qpen after the above proce-
dyre, the shutter solenoid or T.D. relay may be faulty.
Beplace the defective part and Ty the above procegurs
dgain.

Ingpect all mir hoser for mechanical integrity. Test all
hose claops for tightpess.

Clean the Tefleccor lems completely by rewoving the iris
Plate aud wilpiog with the clesn, dry, lint free glath
etored inzide the cylindar located du the reflector
mavnting flangs.

Lf any mofstute, small beeds, atra presenc within che re-
fiseccor (between gimss cover and reflector) then the des-
slcsnt cartridge should be cheoged,

HOTE: Be sure the reflector mudule iz raplaced in the
exact J~hole pesirion found, whan changing desslcant,.

Inspact the duct mounting flenge for any aceowmularzien of
dust. Red out any aecumulation with ‘tdre bzush roda,

Close up the reflesccor unit.

Parform en aligmment check at the reflector by deterait-—
ing {f the lighr beam {1z wichin the circular targer of
Ebe viewing pert. Ilpdicate the posicion of the ipaxe
within the circular terget oo che dizgwam acd chack the
appropriate box for alignment scacus on the QA Log.

At the Traonsreiver:

A.

Bepear Steps 2-A through 2-I1.
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JaLl.,B. 1=13=5_1 Page 5 cof H

(4)

B

1.

In

E.

Clean the projection lens and che zero mirror face with
the clean, dry, lint free lens clath by positioning the
wode swfteh from “Operate™ to "Zero™.

feturn rhe wmode awiceh back ro "gperate” positicom. Be
purs Ehe zaro mirrar returns to the rest (down) pozftian,

0o net changs mode switeh froo "Operate” again until zeva
mirrar cam comes to Test,

If any aniscure, zmall bead , arc pregsent on the jineide of

the projeccion Iens, the deszsicant cartridge showld be
changed. . '

Inspect the duct mounting flange for any dust
actumuletion. Rad out any dust with wire bruah rods,.

Close up the cransceiver unit.

Check che 4GC LED {Automaric Gain Control lighe emirting

dipde) on the right hapd side af the transceiver, and
record wherher it 1s “QN* pr “QET™,

1f the AGC 1s net on, repairs to the manitoving syscem
aust he completed before epntinuing.

Perform an aljigument check hy ramoving the plastic cover
from the mode swltch on the grangsceiver god turn thae
gwiteh o the “ALICKR"™ position. Decercinos cthe opticzal

alignment scatus of the trzoescwiver and recroreflasctor by
looking through the “bull's eye" and obzgrving whether
the image iz withdo the ciroular tazget {accepeable), or
outside the circular target (umacceptabie). Indicace che
positian of the light beam oo the diagram, sud check the
appropriate box for alignment status on Lhe QA Log.

Raturn the transceiver to the "OPER” position.

* If che optical aligoment is wacceptabie, realign the
apacdty monitoring system in aecordance with the
panufactorer's iastructions. If 2 shift In cthe bhaza-

line opacity occurs after ceallgmmenc, note the mag-
pitude gf the chance which was obaerved inm “Fart ¥
Coomanta™, .

Repeat the gmhove Instructicus for the ochar fisld monditar
arartiug at atap nember 2. .

the Lomeral BRoom:

At the combimer uwnit make a mamusl “zere" calibrarden
{1 minueze} and & wanual “span” calibration (1 minute}.

lasus the 715" command ce stop the DE-3Q prinrcut.
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Ezample: Contrel i= gasped by presaing CIL and L keys
gimuel taneouely. The DE-30 syaten respohit god the apari~
tor rasponse should be as foullouws?-

dyscem Hesponse EmLer Syverem Response Enker

DE-29 170 REG

STall IR? 1 (or 2) I {ox 2) Raturn
11 {er 2} IS 1s : Return
INSTRUMENTT mowa HOHA Rerurn
171 {ox 2} T3 15 Returo
INSTRIMENT ] WONAB MONS Beturn
Tl far 2) Swe gtep C

€. Using che "AC". command type in the following commear foT
the perticulsr etack:

“QA" MAINTEMANCE FOLLGE-UE”

Examplae:

System Response . Enter System Heabouse Entar
AC AC Bazurn

“CouMENT 15™ Ivps in Syscem will Return
the above prinkt out
cooment cogment

©  sntered
21 for 2) Raturn

1V, Pigal Measuremants

{1} Ppon completion af all the abova steps, raserd the miofmum &—

(2)

minute average efflusnt opacity value during the hour period
followdng completion af al) adjuscments, repalrs, and service
for.the monitor. :

Hocord the final zero compenzarioo value for such monitar ws-
ing the procedurw detailed im Part 11 Step (4} above.

() Write 1 J.E, :Eur'a:ty prublems that cannot be fomediately

(42

cartectad. Write comments on the QA Log abour the mature of
the prohlams,

¥rica down the time oo the QA Log wheo this procedurs iz
completed.
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J.1.B. 1=i3-5.1 baga 7 of &
Opacity Momiteoring Systel
PERIQDIC QA CHECX
.7 BTATION

Il r ‘:Da -

IRIT MONITOR

Hame Dars: =~ - 43 Time Start:
L1. CALYERATION CHECY DATA

Panhel Metet Chart DE =34
Recorder | (Anslog) -
Beferenca Current (ma) FAERIEEEE | HdAFE

Zeva ¥aluw (& ppacity)

Zerp compensailian (OD) - N R £

‘ Span velue (% ODaclty) —_— e ) . ]
Minimum B-min. average opacicy
value for preceding hour WiLII s tazaiEy;

1IT. TEANSMISSOMEIER CEECK/SERVICE

1ES 113 .
l.EGC Ol? : {See lmasrructions If AGC is not or.

2. A¥ipgnment Status (Hete positiom of light Baam on Diepgram)

Transcelver @ ‘ Rezroreflecior @

Alipguoent Acceptable? IEs H!}_l - (3ea Instructions 1f aligoweot.
Transcelver ig not accepitabiz.)
Berroratlector .

I¥. FIMAL MEASUMEMENTS

l. Mipndivum B=tdn. average effluant epacity during hout:
2. Final Zero Compensacion value {panel mater, OD):

¥. COMMENTS:

Time Compleced:

Boutk; {werarlng Engioeer -
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SAMPLE DF=-30 PRINTULT - PASED

COMMAND = QA PERIGDIE CHECE

Analog Syatem Besponges Zera ar
Span (X Opacity)

STACX & 1

ATRS, 92/p 3.88 £.36 VOLTS
ADRS, @2/1 3. 89 P.97 VOLTS
ADRS. @272 I.92 VOLTS

ADRS. 9273 8,85 YOLTS

ATHS. §2/4 1.1 VOLTS

ADRS, p2/7 1.§p YOLTS

STACK # 1 .

ADRS, fp AlLARD] AEIDASDAAR
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JOB INSTRUCTION BREAR«DOWH

Job  CORRECTIVE ACTION LDG INSTRUCTIONS J.E By BHa, I-rl3-5.2
!

Lear-Slagley RM4Ll Opacity Henfroving Svatem

Frepared by . Date . Jab Class.

Tha following &Te step-By-atep inatructions for completiag the
CORRECTIVE AGCTION LOG when edjustments and/or Tapairs of elther the
Talt #1 or Unlt #2 opacity monltoring syated 4Te mecezgaatry. The par-
soma perforning the torreccive action ahould ecomplets all blanks on
the DORRECTIVE ACTION LOC as indicatesd bBelaw.

1., GEJEZAL TRFORMATEON

*Enter the date, plant amd unit oumber corresponding to the boni-

toring systew for which vepairs or adjustmencs ate periorned, and
the mmber of the job raguisition that initlatad the corvective
action,

*Enter the mama of the tackmician performing the repsiz or ad-
Jusmment and tha tims atarted,

II, DEGCRIDE SYSTEM FROELEM

Duscriba the system problem in aa muchk det2il axz ueceszary te
tlaarly state the 33 found conditiom, Eo Include meter ruadings,
fault lamps, calibration dars, ste, Use the Tevarse side of the
CORRECTIVE ACTION if necassavry, Rafar to the PAILY LOG whieh in-
ltiaed corrective actien. '

I1I. DESCRIBE ALL COREECTIVE ACTION TAKEYX

Descziba all the corzective action takwn, in ax mych detall az
ascazaary to clwntly scakte the repaira or adjuscoeats o other
actiona taken. Refevencs and ateazh all dacs shaets, DP-3C hand-
copy, caleulationa, etc. which reaulted from this corveciive
actlon.

iV, RECORD TEME AND DATE COBRRECTITE ACTION WAS COMPLETED

Record the tige and date when the corrective sction was com-
pletad, i.2. when the aystem ls again comsidared oparational.

¥. TRE NEXT DE-3Q HOURLY REPORT DATA

Hand catry the CORRECTIVE ACTION LOG to the ULOD respongihle for
the affacted geoetating unit. Hotdfy the UCD that the cpacity
mopltering syatem ia agsin oparaticcal and that Lt will be pecwma-
pary for the UCO to wbrain certafn Information froam khak unit'a’
HEXT hoytly opacity report gauserated by the TP-30 cwrminal., Fers
form the fullowiug: :
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J.1.B, 1+13-3.3 Page 2 of 3

*0u the CORRECTIVE ACTION LOG, rwcord the zero and span cali-
bracion valuss princed on rhe next Hourly Repore.

*Check the appropriate box sm the GCORRECTIVE ACTION LOC ro

ipdicate vhether the 2ero and span values are outaide aceept-
able limies.

*On the CORRECTIVE ACTION 10G, circle the Reason Cade amd/or
flags which appear on thw naxt Hourly Repott,

*Check the appropriata bex on the CORRECTITE ACTION LOS to
fndicate whether the "N" or "&" Flags are prasent.

*Check the appropriate box on the CORRECTIVE ACTION LOG to
indicata whether the listad :rtnr mEASAgES JTE AhAWE an *he
Houtrly Repore,

NOTE: IF YES ANSWERS ARE INCIATED FOR ANY OF THE QUESTIONS,
A JOB REQUISITION HUST BE INITIATED.

YI. CCMMENTS
*1f a J.R. 4» nquind, snter the J.R. mumber ia space prnvidgd,.

OO te route completed GORRECTIVE ALTION LOC ax indicatsd at the
bottom of tha LOG,
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1.

1 II.

Cpacity Monitoring System

CORRECTIVE ACTION LOG

GENERAL TNFORMATTON .

Date

Plant

it Ra.

J.R. Hﬂl :

Technician

Time Cotrective Action Started Hrs.

DESCRIBE SYSTEM PROBLEM

ITI. DR3CRIBE ALL CORRECTIVE ACTION TAKEN

IY.

7.

RECORD TTME AND DATE CURRECTIVE ACTION WAS CQOMPLETED

" Time HRS.

Date

THE NEXT DP-20 EOURLY REPORT DATA

Zern Calibratien: " Span Calfbrztians
— : He [YES
Dogz =eTn welue exceed acewnCable limite of +2. 14 OpACiby?

Ioes apan value excesd pcceptabdle limics [67.5% ro 72.5% opaciczy)

Amason Code/Flags (Circle those present oz hourly Tepees)

i+ * n M R A

_ _ R0 [TES
Tis the "M~ of &~ Flag vEasant?
ErTor Megzages on Hourly Raporc? HD |YES

1. A/ REPERENCE PADNLT

Z; DIGITAL/ARALOGC DIFFERENTIAL AL &RM
3. ASD TIME OUT

IF TES ANSWERS ARE INDICATED FOR ANT OF THz ABQVE QUESTIONS, & JuB
REQUISITION SHOULD BE INITIATED

¥i.

CoMMENTS: J.R. Mo was loltiated

ROUTE: dOriglpal to Operating Engt.
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EXRMTLE C
STATICH

OPACITY MONITOR QUALITE ASSURANCE FROCEDURES
. COMPANY, STATION

LSI RM&l ODPAGITY WMOWITORING EYSTEM

QUERVIENW OF QA& PROCFDURES

A propoged quality sdsurance program has bean developed for the
= o, Station opaciky wouiktoring syatem. The

speeific QA procedures have beem developed to be compacible with the
Scation (1) ‘opscity momicoring Instrumentation and wonltoring ayatem
configuration, (2) data recording device, (3) effluest handling system, and (4)
management and orzamizacional strugture. The propesed QA program will be
fisld-rusted during implemeatarion, Teviewed and evaluated periedically, and
retised 23 necesgary over a one-year period. Through thia process, it is
gxpectad that Qi procedures will be developed and demonstrated which are beth
zdequate for maintaining high levels of dats quality and cosc effective fn
terms of nacessary time and mater{ial Tesource expenditures.

The following elements are included in the propoged fratlnn opecity
mooizor qualily assurance prograz.

{1} Daily Log. Daily Chack Insttmctione = The Dally Log i3 to be complated
by Operacions pexgonnal iu the boller control roow. Step-hy-step
Daily Check Imstructions arw previded for coapleting tha Dally Log.
The Daily Check and Daily log do not reguire axtensive cime to
cooplace, nor da they require that che person periorming cthe procedure
ba intimately familisr with the opacity wonitoriog Instrusentation.
The Paily Check and Daily Log provide for idencification af monltoring
problemg and imdtigtion of corrective acciom.

{2) Correective Acrion Log smd Toatructions « The Corrective Actlon
Tnatruccions and Log afe used when adjustmenr, repalrs, andfar ather
nom~roucine correcrive sotion 1s mecsssary ad indicated by tha Delly

. Chesks, The Carractive hcrion procsdures are to be utilized by
technicsl personoel experisnced in resolviog problens with Eha
monitoring systems. The gpecific corrective actiom proceduras are
rulatively excansive, but will pravide zdequate docimeatation far
future rafinement of (& procedurag and demonatration of their
pffactivenega. The correcrive acrfiom procedurss are otilized caly oo
an "gg uwmceszary” basis.

£3) Pariodic fJA Check aud Instructioung - The Pariodic QA check 1z intended
ta be parformed in conjumction wi.th the opseity movictar rogtine
prevantive uaintenance progTaw pasformed three timas per vear at the
Starisa. The Perlodic Q4 Cheeck proceduras provide for checks of
monitoTing gyatem compomencs and oparating statue which ate
unfeagible, impractiecal, apnd unaecessary oo = dzily baala.
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{4) Tha docrmentaticn of the Q4 program will be reviewed pericdically to
dererming 1f medificacion to the proposad procedures are
appropriate. Such modificarions may be made 25 addiriomal experience
and data are ohrained. :

{S) An atcempk will be made to develap a practical mechoed for cenducting
ep annual clear-path check of the Scation opacity monfroring
gyscen. If soccessful, this dached will be wtilized 4o canjumccica
with & performance audit ¢f each menitor to be conducred by skatlon
persponel dyring the project and a parformance audit co be conductad
at the end of the one-pear atudy by the Pilot Praject Stafl.
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CJ., . STATION

CURRECTIVE ACTION INSTROCTIONS
LSI OPACITY MONTITORING SYSTEH

Ihe followlng are gtep-byecep Instrections for completing the Carrective
Action Log whan adjustments and/or vapalrs of the opacity memitoriug system
are mecegsaty, The person performing the corrective action should couplate
all blsaks on the Corrective Acrion Log ze indicated below.

I. GERERAL TNFORMATION

o Encear the aame of parson parforwing repalrs or adjustmenta, the data
(moath, day, year), and the ctime of day {24-hour clock) that the
carvective action ia fniciated.

II. SPSTEM/MONITUR FAULTS
g Enter "ON' or "OFF" for each fault lemp on the Log.

o Monipor ecalibracisn and complatien of Part IIT of the Log is asc tequired
1f "PTLTER" or ~SEUTTER" prohlems initiste the eorrective actigu.
Bowever, if the “BEF," "WINDOW,” or "(VER RANGE" fault laups are
i11luminared, the Concrol Unit daca listed dio Parr TI1 must be obrainad
prior to adjuetment of the mopitor. -

o Record the time shea the fault is correctad, Deaeribe all corractive
action teken iuo eche “Fart IV CDHMEH:S“.

III. DONTROL TWIT

{1} Botats the Measurement switch co "REP® pasicion gnd tracord the penel
mater ma teading (D - 30 scale).

If the "REF™ iz not within acceptable rangs {gTeen babd uf panel meter:
17.% = 23.2 mg)}, make necesgary sdjusCments, and enter post—adjustment
"EEF" ta reading on the Lag. (If no adjustment i£ required, enter
hm‘ -)

{2} ®octats the Measurement awltch to the T100% OPACITY” pusition. Tepress
the "OPERATE/CAL™ switch and record the monitoring ayatem zero check
reppouses lndicated by both the panel merer and the data recorder
(X opecity).

(3} Boczte the Heasurememt switch to the "COMPT poeltion, and :ecnr& the
zafp compensarion level displayed by the panel mecwer ir unlts of aptiral
density (00).
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o Check the appropriate boxeas on the Dally Log to indicata whather the
zero and apsn values ars outside accaptabls limits.

Note: IF YES ANSWERS ARE INDICATED FOR: ANY OF THE QUESTIONS 0N THE DAILY
LG, CORRECTIVE ACTION SROULD BE INITIATED A2 SCQON AS POSSIELE.

¥. COMMEATS

o Duzeribe any problema ohaerved during tha performance of the Dally Check
apd/or any otber apparest praoblems which may affect moonitor paerformanca.

¢ ENTER THE TIME OF PAY THAT THE DAILY CHECK IS ODMPLETED, (Par: 1)
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Ir.

LIl.

iv.

T.

Opaciry Manltaring Svstem

DATLY LDG

GENERALI IRFORMATION

Hame: Date:

Haars Boiler Dowu:

FATLT LAMPS

STATION

Time Searzs
Time Cooplets:

Hours Monitor Down:

FAULT LAMPS QMY Bo

Piltar

Fhutrrer

Eef

Windowa

Over Range

PANEL METER DATA

"REF"~ walue {(ms):

Zare Cotpansarion (OD):

Daes "NEF: value exceed gccepteble TamEe (L7.9-24.7 MA) T

Doss "ZERD OMP- exceed T

seceptable vapge (+ 018 OO}?
- =

STRIEF CHART DATA

Zero Calibration (I apacity):

Span Celibzation (¥ opaclty):

NGO

Does zero wvalue axcead accaprabls Yimice of + 2.0ﬁwcity‘!

Voea span value excesd accaprable Iimlts (42.50 + Z.04 opaclicyl )

IF TES ARGWERI ARE INDICATED FOR ANY OF THR ABQOVE QUESTIONS, CORRECTIVE
ACTION SECULL BE INITLATED AS 300K A5 FOSSEBLE.

COMMENTS :
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COMFANY, STATION

FERTCDIC QDALITY ASSURANCE CHECE THSTRUCTIONS
LSI OPACITY MONITORING 5Y5TEM

The follewing nre stap-by—step instructions far performing the Feriodie
QA Checks pf the - 9pacizy monicoring ayscem. Iniciailly, che Pariodic g4
Checks are to be performed in comjunction with the Toutine opacity monicoring |
sydtem maintenance program performed at least ounce every four mentha. The

parson parforming the QA Checks should ctopiete All blanks ot the Peariodic Ga
Chesk Log.

I. GENEBAL INPORMATION

¢ Eoter the nmme of the person pexforming che check, the daew (month,
day, year), and the tfme of day {Z4=hour clock} thar the check iz
begarn.

I1. CONTROL UNIT UCALIBRATION CHECK DATA

fi} Racate the Hmasurement ewdteh to che "REF” poatition and record the
Tefarence currant valua (ma) on the Log. Return the Measurement
swltch ra the “100X Opacicy™ position.

(2) Initiate a mamual calibratioe by depressing the “OFEEATE/CAL"
swltch. REecotrd the zero calibratisn responses (X apacicy) of che
panal weter and strip chart recordur.

{3) Rorate the Measurement melrch o the TCOMP" position gnd Tecord the
Tero compengaticn velewe indisared by the panel meter {OD). Return
tha Meaguremeant switch to the "190% Opaclity” positicn.

(4} Iaitdace & spen calibraricn check by depressing the “ZER0/SPANY
awiteh, snd Tecord the paoel metar and st¥ip chatt #pan chegk
responsea (2 opaclity) on the Lag.

{5) Record the minimum f-minyre dverage opacity indicated by the chart
tecorder for the hour period praceding the Q4 check. :

1II. TRANSMISSOMETER CHECY/SERVICE

{1) At the mgpitoring locarion, ‘ehack the A0 LED {Autimaric ¢ain Concrol
light emizeing dicde) oo the right hand aide of the transceiver, and
recond whsethar ic ia “ON™ or "OPF." If the AGC is nar llminacad,
Tapairz to the mounicoring eysten muat be completed bafore continuing.
(A Corrscrive Acrion Log Sheet should be £illad out.) '

(2} Aligrment Shesk = Remove Che plastic covar from the mode switch on
Che cTaneceiver and corn the awiteh £o tha "ALICH" poaitiom.
Dezatmine the sptical alifvment status of che tranaceiver snd
retroraflector by looking throngh the "tuil's eye"™ and obaerving
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.......

{3}

{47

(3)

(6}

whether the image 1z within the tircular target Cacceptable), or

qutelde the eirenlar target {unacceptable). Indicate the poeitien of

the light bemm on the disgram, and sheck the appropriate box for
allignment status on the A Log.

Cpen the tetersflector, and datermine 1f tha light beam &ppeara to ba

centered within the port. Ipdicars the appatenl pagikivn of the
1ight bteam ov the diagrsm and check the appropriate hox for
racroteflector aligoment atatus oo rhe Q4 Log.

If the aptical aligmment is unaceeptable, rwalign the opactty
moeuitaring system in aesordance with Ehe menufacturar’ s
ingtructions. If a shift in the baselipe opacity occurs after
Tealignment, note the wagnitude of the change which was observed in
"Part ¥ CUMMENTS." : :

Inspacs and sarvice, ace becessary, the purge-air blowers, air
filtera, and shutter mechaniam ag per the mevufacturer's
ieatryctiona. Mote whether the hlower Fyetem status 1s acceptahble,
aud describe any corraccive ackion Cakeno ém the QA Log.

Berroreflector Gleaning/Check - Record tha av¥arags Current value {ma)
Corrasponding to the dovble-pase transmittance indicaced by the J-Box
mater, Alag, record the exact cime to allow aubssgquent detarmd parion

of the "befors clesaning” efflumnt opecicy from che chart record {or
fave an agsistant nots the pansl meter opacity value 1F twoc-way
comminicarions arew evailable). Pelense the retroraflectar lazches,

swing the retroraflector open, and remove sll acomnil ared particulace

withic the opcical path of the monitor. Claan the tetrpraflactor
surfices sccording to Lhe manufactyrer's instructions. Close and
sacure the Tarroreflaccor.

Record the average trangmittance fndicated bty the J-Box meter aod the

"post cleaning” exact time (or effipent opacity level}, WHale ar
leszt two full {ntegrarion pericds {2 mitucws) before performing
step {5} vnless an agsistant records real time data.

Iransceiver Clesnipg/Check - Racord the avarage afflivent

Erangmitrance iodicated by the J-Box mwter and the axzat time {oF
average affluwnt opaclity}. Ralesge the trenscaiver latches, Ewing
the transceiver open, and Temove 1l accuwmulated particulace matter
from the aptical path of the mouirsr, GClean boch the transceiver
windew snd the garc reflectar sccording ta the menufacturer’s
ingtructisme. Close #ad securs the Eransceivar.

kecord the aversge effluant trangmittance indicsred by the J=kox
mekter and the exact ctime [or the “pest~cleandng” effluent opacltyl.

Beturn to the control unic/dats recorder etation and sbtain the
average opacity values ladicaced by the -minote cheré rwcordar
corrasponding to the times recorded on the data sheer (1.2, Before
and after aligoment adjustmencs, befors and after cleaning of the
ratroraflecror, gnd before and pfter cleaning of the transcsivar).
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Reeard all datd off the QA Log., (This stap is mpot necessary 1f an
agalstant records real-time ppacity valuws during the (A Chack
aczivicies.} :

(7} Nota perfode of cleening om the strip chart record £o ensure that
these periods will not be later mistaken for excess emiagiong. HReser
alarma 1f setivaced during QA Checks. Initiaste garo calihrarlon to
Teget MI0 cxipansation and racovd the paat-Q4 Check Zaro
compengarion level (OD) oo the QA Log.

{8) Hote that the periodic Q4 Check wan performed in the ~Pact ¥
COMMENTS™ section of the Daily Log.

1¥. FIRAL HEASIREMENTS
(1) Upen cospletion of all the sbove sceps, Tecord the minfmm £—pinucw
average efflaent opacity value digplayed on the gtrip chart for the
bour period following completion of all adjustoments, raepairz, snd
gervice far the menfzor.

(2} Initiate a menual calibratiom by depressing the "OPERATE/CAL™ switch.
Record the final zere compedsscion value using che procedure decailed
in II (3} ahove, .

¥, COMMENTS ' : _
ALl uhu‘nral:iau.ngarding momirar perfnr:nﬁca ahould be pxplained.

ENTER TIME OF DAY PERICDIC pa CHECE IS OIMPLETED (PART I).
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Opacity Monis oTing System

FERIODIC 0A CHECE

QUHPANY : STATION:

1. Yame: Date: Tme Start:
Time Complety:

I1. CALIBRATION CHECK DATA

Panel Merer Chart Recorder
Referance Qurcent (ma) L L 7 7
Zero value (I opacity}
Zaro competaation (OD) VA AYarey.
L3pan walue opacity)

Madmm §-pin. opaeiry valoe (hayr praceding 4 Check):

TII. TRANSMISSUMETER CHECR/SEHVICE

YES ¥ See ingtructiong
L.| AGC ON? 1f AGC iz wot on.

2. Aldgrment Status {Hote positfon of Light Beam om D agram)

{ransceiver ‘@’ : Retroreflactor -@

— 1
Alignmant Accepcahlat ¥ES KO
Transceiver Se2 Instructions 1f
Recroreflectror Al fgnuent i3 noe accepcabla.

3. Blayer Starns QR? TES o
It apsceiver
Refrarefl ector

TIME STHEYPF CHART J-3CX
(X opaeicy) | (X tracamittance)

4.[Bafore retroreilector clesninm
After ratroraflector cleaning

5. Bafare rranaceiver cleant

[Afcer crausceiver cleaning

IV. FIMAL MPASUREMENTS

1. Miunimm §-min. opacity valve (hour follewing fi4 Check):
2. !’inal_ Zero Compensarion value (pauel timcar, OD):

¥. COMMENTS:
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Ca., . STATION

CURRECTIVE ACTION INSTROCTIONS
LS8I OPACITY MOWTTORING SYSTEH

The followlng are etep-byscep Lnstructions for completing the Corrective
Action Log whan adjustments and/er rapalrs of the opacdty menltorlug gyelem
a#Te mecessaty, The person performiung the sorreetive artion should complate
all blenks on the Corrective Acriom Log as indicated below.

I. GERERAL THFORMATION

o Encar the azmé of person parforwing repairs o1 adjustmenta, the data
(month, day, year), and the time of day {24-hour clock) that the
carvactive action im finiciated.

II, STSTEM/MONITOR FAULTS
a Entar "ON" ar "GFF" for each fault lemp on the Log.

5 Monmiror ecalilbration and complatien of Part IIT of the Log im nat taquired
if "FILTER" or “SEUTTER" problems iniciste the ecorrective actian.
Bowewer, if the "REF," "WINDOW,” or "OVER BANGE™ fault lampa are
t1iluminared, the Concrol Unit data ligted ig Part JII must be obralped
prior to adjustment of the wuoitor. -

o Record cthe time wheo the fault i corzected. Deacribe a1 corractive
action teken iu che “Part IV CM*IEH';‘S“.

ITI. CONTEOL TNLT

{1} Rotate the Messuremgnt switch to “EEF” pasiclon sud racord the penel
meter ma rezding (0 - 30 scale).

If the “"REF™ is mot within acceptable rangs (green band of panel weter:
17.9 « 22.2 ma}, make necesgary sdjuscments, and enter post-adjustment
"BEF" ua reading on the Lag. {If no adjustment is required, enter
hm.-)

{2) ®orate the Heasurement awlteh t¢ the T100X% OPACITI™ pusition. Depress
the "OPERATE/CAL™ switch and tecord the monitoring aystem zars check
regponass indicated by both the panel merer and the data racordar
(% opeelty).

(1) Borzte the Heasvrememt awiteh to the "COMP™ peeltion, and recsrd the
zero compengation level displaved by the panel metwr ip unlts of aptiral
dansicy (om).
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V. FIMAL MEASUREMENTS

{1} Rote periods of cleaning on the strip chatt recerd o ensure chat
these periods will nrot be lster mistaken for axcess emiezions. Raget
alarms 1f activated during QA Checks.

{2) Mote that the periodic QA Check was performed in the "Pape ¥
COMMENTS" seeciom of the Daily Log,

{3) Upor complericn opf all the ahgus aTape, record che minimum G-micuce
average effluent opacity value diaplayed on cthe etrip chart for the
houy perfod fallowing completion of all adjuzements, repaira, and
service for the monicer.

V. COMMENTS
All sbeatrvations regarding monicet performance should be sxplained,

ENTER TIME OF DAY PERIODIC QA CHECK IS COMPFLETED (PART I).
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I. Name:

Opacity Manitoring System

PERIONIC QA CHECK

COMPARY

Date:

IT. CALIRRATION CHRCK DATA

STATION, TUNTT #

Time Beart:

Time Complete;

£ OPACTTY

PANEL, HETER

CUART EECORR

ZERD valne

Adiusted ZERD valya

I SPAN valug

A justad SPAN value

Mindmum 6-min. opacity vales {haut preceding QA Cheek);

IIl. TRARSMISSOMETER CHECK/SERVICE

!« Aldgmment Szatus {Mote posirion of Light Beam on Diagram)

Travaceiver E ; ;

Alfgmment Acceprahle?

YES 514

Tranaceiver

Reflactar

2« Blouer Scarne QK7

Transcuiver

Reflectar

Reflartor

See inatructisus 1f 3
alignment is moc accepcable.

TINE SIRIF CHART | TRANSCEIVER MRETER
£X opeciry! (% ovacity)

3. Bafore teflactor elemoinog

Afrer Tuflector cleaning

4./ Before tramsceiver cleamin

|Afcar tranecejiver clu:min;

- Zaro Jig Calibration Data

TEST VALUE HORITOR RESPONSE BEFFERENHCE
A Dpacicy i Dpacity T Opacicy
Oz
104X

V. FINAL MEASUEEMENTS

1. Molwm §~mnin, apaciey value (hour following QA Check):

V. COMMENTS:

AGCS2M001624



m"l
CORRECTIVE ACTION INSTRUCTIONS
CONTRAVES GOERZ Mé00 OPACITY HONTTORING SYSTEM

. The fallowing are step-by-step instructlions Ffor completing the Forrective
Action Log when adiustments apdfor repaira of the wpacicy manitoriag system

Are necessary. The perssn porforming the cortective action should complete
all blanks on the Carrective Aeticm Log as indiscared Below. '

1. GENERAL INPORMATION -

o Enter rhe name of parson perforaing repairs or adjustments, the date
{oonth, day, vear), and the time of day (24-hour clock) Lhac che
eorrective actisn is initiared, '

I1. SXSTEMSMONITOR FAlRLTS
‘0 Entar TON" or TOFF" for emch fanlt lamp on the Lag.

@ If che "DIRTY WINDOW™ lamp ix luminated, note the minlam §-pinuce
average affluvent opacity which pecurs during ths one hour perfed
preaceding the initlation of corrective dction. Aftar cleaning hoth the
CLranscaiver and -reflector windows, nate the minimm §-mlnute iverage
effluent opacity whieh occurs during che following ome hour pecicd,

o Record the time when the Faulr 14 torrected. Deseribe all corrective
action takesn In the “Part IV COMMENTS ™,

IIT. CALIBRATTION DATASALIUSTMENT

(1) Botate the “MODE™ Ewirch an the courrol panel to the “2ERO” pasition,
- and record tha zers check responses af the pznel mecer amd echert
recorder {I spaciry).

Cleaning of the transceiver and raflaccar optics andfor ather
adJuscnents ara DECESSATY When the zaro chack regponsas of alther the
ranel matar or the daca tecorder sxread + 2% opaeciry. PDeseribe g1l
adjuatmente and/er eovrectiva mction in TPACE TV COMMENTS.™

{2) Ruczate “MUDE" awitch om the control panel £o che “"SPAR- pasiticn, amd
record che gpan check Tesponses of the panel meter and charc recordar
{% opacity).

Adlustmanz of the menizer i necessary if either the panal xeter
responde or chart recorder Tegponse excesds + I opaclity from the
coTTect value. {(CorTact value of span Fileer should be lateled on froo:r
of control wnir.) Beseribe all adjustments and/or corrective action 4n
“Parr IV COMMENTS, ™

{3) If eorrective acrian requitus the installetion of the “zwro jiz" o the
trangcelivar, the initlsl response of the sonitoer {i.e., befara any
adjustments are performed)} for tha OF opacity and 100% opacicy tesr
peints should be recorded on the Log., Afcer all adjustmentz gra
compleced, cthe "adjugted" response of the sonitor to tha O opacicy and
1002 opecity test points siwuld be rerorded on the log. .
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|

I¥. COMMENTS

The reasen for initiating cortective action ghoyld be stated, ang all

repalrs and/or sdjuvstments performed 22 &4 Tesult of che above procedurss or
as a result of ocher manitor Malfunctions should he described. Suffisfans
exXplacation ahould he provided ro deteraine what waa done aud whag effear iz -
had oo monicor performance.

ENTER TINE OF DAY ALL CORRECTIVE ACTION IS COMPLETED. (Part I}
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Opaciey Monteoting Systep

CORRECTIVFE ACTION LnG

———

CoMPANY STA'['I'DH, INIT #
I. GENFRAL INFORMATION
Name: Nacer Time Scare:
Time Complete:
LT1. SYSTEM/HONTITOR Fabts
EAULT LAMPS on? RO YES COREECTERD
Date Time
| STACK POWER T
DIRTY WIHDON
IIl. CALTBHATION DATAS AR TNSTHENT
' ’ 2 OPACITY
PANEL METER CHART RECORD
<ERD value
Adtusced ZERD viue
SPAN vealue
AdJusted SPAN walue
“BERD J16" DAYA: 0F OPACITY 1002 _OPACTTY
ITnitfal Yalues
Adjusted Yalues

I¥. COMMENTS:

(Meacribe adjustmeats co monitor andfor 811 other correerive avtion)
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APPENDLT B.

QUALITY ASSURAMCE DATR SEMMARIRA
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EXAMPLE A

OF ACITY CEMS DALY CHECK RESIA TS
MOKTH:
HONToR
5 ;:': %'\:;"ER MONITOR  FALLT 2ERD P AN
AY . . DOWN  LAMPS CHART LOGGER CHART LOGGER COMMENTS/ORER
gy B R (s} - . ' a‘l.tﬁi'lj
Tt 2 o (4] a g 51 G
2 2 ] 0 9 ] 51 81
3 2 1 ) g 4 6t 8i Node ; Power sirge affeat-
g fimer ond emissions,
4 2 o ) g g 3] v
3 2 | a a 8 o1 &t
5
7
- ) 2 0 L] i -] a1 &2
y 2 a g B 32 Iole: Chart recorder gear
. Brolean,
1| a _ Mote : Darla dogoer not print-
g O; monuol zer alepon ok,
" rd <] 0 gt g Bi¥ 8z Mobe: Reset col Hromt
12 2 ] 1) 9 8 Bi 52
3
14
i5 ] a 7] ¢ 9 [ 13 &2
1% 2 a 7] q g 62 ird
17 2 e i} 9 g &2 62
13 3 i} 0 g o ¥ g2
19 2 7] 1) 9 | 02 [+ rd
20 ]
21 )
2 2 L b1 9 a2 Hote: Dol logger pot
23 - ¢ 1] ] 9 62 81 Note: Dota bogger nat
‘ b,
2 2 9 1] e a &l az
= 2 q ¢ - g -1 L1 ¥
> 2 Q (2] Q g & 8z
ri
28
3 2 1] ] 10 | G2 o2
E 1) -t 0 | 18 q ai az
3 3 1] n 11 L] Note: Drrto logoer timer off
Marwial zorol/'spat chwoks.,

¥ drro ohd spar resporses tronpased o date sheet,
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OPACITY CEMS DALY CHECK RESILTS
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EXAMPLE D

DPACITY CEMS DALY CHEGK RESULTS
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